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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic 

chuck device where almost no residual charge takes T 



place for a string chuck force, regardless of the volume 
resistivity of a dielectric layer, polarity and magnitude 
of an applied voltage, or the presence of plasma 
discharge. 

SOLUTION: Electrostatic chuck device 1 and 1 1 
comprise a dielectrics layer 2 to which a semiconductor 
substrate 6 makes contact with, two electrostatic chuck 
electrodes 3a and 3b provided away from a side in the 




dielectrics layer 2, on which the substrate 6 is 
provided, two DC power sources 4a and 4b which apply 

voltages to the electrodes 3a and 3b, and a ground member 5, which is formed of a 
member whose resistivity is lower than the dielectrics layer 2, so provided as to contact a 
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side of the substrate 6 which contacts the dielectrics layer 6. An electrically closed circuit 
8, formed from the electrodes 3a and 3b, a dielectrics layer 2, a substrate 6, and a 
ground member 5 is applied with a Johnson-Rahbek current, so that the dielectrics layer 
2 and the substrate 6 accumulate electric charges of polarities which are opposite to 
each other, generating a Johnson-Rahbek force. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] One piece or two or more electrostatic chuck electrodes with which a semi- 
conductor substrate is separated from the side by which said semi-conductor substrate is 
arranged by the dielectric layer arranged possible [ contact ] and this dielectric layer, and 
is formed in them, While providing the energization path member which vacates contact 
or slight spacing for the side which contacts said dielectric layer and contacts said 
dielectric layer of said semi-conductor substrate, and is prepared in it The potential 
difference is produced between said semi-conductor substrates which contacted said 
dielectric layer and this dielectric layer, and have been arranged by impressing an 
electrical potential difference to said electrostatic chuck electrode. Said electrostatic 
chuck electrode, said dielectric layer, said semi-conductor substrate, and electrostatic 
chuck equipment characterized by constituting an electric closed circuit from said 
energization path member. 

[Claim 2] Said energization path member is electrostatic chuck equipment according to 
claim 1 characterized by being formed of the member with resistivity smaller than said 
dielectric layer. 

[Claim 3] Said electrostatic chuck electrode is electrostatic chuck equipment according to 
claim 1 or 2 characterized by connecting with an electrical-potential-difference 
impression means by which the magnitude of said electrical potential difference can be 
set as a predetermined value while being able to switch the polarity of the electrical 
potential difference impressed to this. 

[Claim 4] The polarity of an electrical potential difference and magnitude which are 
impressed to each [ these ] electrostatic chuck electrode while two or more said 
electrostatic chuck electrodes are prepared mutually-independent are electrostatic chuck 
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/ 1 term of the claims 1 -3 characterized by the ability to set up 
mutually-independent for said every electrostatic chuck electrode. 

[Claim 5] Said energization path member is electrostatic chuck equipment given in any 1 
term of the claims 1-4 characterized by being prepared possible [ a switch of a contact 
condition or a non-contact condition with said semi-conductor substrate ]. 
[Claim 6] Said energization path member is electrostatic chuck equipment given in any 1 
term of the claims 1-5 characterized by being prepared possible [ a switch of the touch- 
down condition or the condition of not grounding through this of said semi-conductor 
substrate ]. 

[Claim 7] The semi-conductor processor characterized by providing the processing room 
for performing predetermined processing to said semi-conductor substrate held at said 
electrostatic chuck equipment while the electrostatic chuck equipment of a publication, 
the substrate supporting structure which has the substrate attaching part by which this 
electrostatic chuck equipment is formed, and this substrate supporting structure are held 
in any 1 term of the claims 1-6. 

[Claim 8] Semiconductor fabrication machines and equipment characterized by 
connecting with said each semi-conductor processor the conveyance room where 
conveyance of said semi-conductor substrate between each [ these ] semi-conductor 
processor is performed, and preparing it while two or more semi-conductor processors 
according to claim 7 are formed. 

[Claim 9] One piece or two or more electrostatic chuck electrodes with which a semi- 
conductor substrate is separated from the side by which said semi-conductor substrate is 
arranged by the dielectric layer arranged possible [ contact ] and this dielectric layer, and 
is formed in them, The energization path member which vacates contact or slight spacing 
for the side which contacts said dielectric layer and contacts said dielectric layer of said 
semi-conductor substrate, and is prepared in it, After contacting said semi-conductor 
substrate to said dielectric layer of the electrostatic chuck equipment to provide, Impress 
an electrical potential difference to said electrostatic chuck electrode, and the potential 
difference is produced between said semi-conductor substrates which contacted said 
dielectric layer and this dielectric layer, and have been arranged. By forming the electric 
closed circuit which consists of said electrostatic chuck electrode, said dielectric layer, 
said semi-conductor substrate, and said energization path member The semi-conductor 
art characterized by making said semi-conductor substrate hold to said electrostatic 
chuck equipment using the Coulomb force which an opposite polar charge is mutually 
distributed over each of said dielectric layer and said semi-conductor substrate, and is 
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produced among t^fe charges. 

[Claim 1 0] The semi-conductor art according to claim 9 characterized by canceling 
maintenance of said semi-conductor substrate by said electrostatic chuck equipment by 
impressing a polar electrical potential difference opposite to the electrical potential 
difference impressed to said electrostatic chuck electrode when making said semi- 
conductor substrate hold to said electrostatic chuck equipment, after making said semi- 
conductor substrate hold to said electrostatic chuck equipment to said electrostatic chuck 
electrode. 

[Claim 1 1] The semi-conductor art according to claim 10 characterized by to impress a 
polar electrical potential difference opposite to the electrical potential difference 
impressed to said electrostatic chuck electrode when making said semi-conductor 
substrate hold to said electrostatic chuck equipment in last time while repeating 
maintenance and its discharge of said semi-conductor substrate by said electrostatic 
chuck equipment two or more times to said electrostatic chuck electrode in case said 
semi-conductor substrate is made to hold to said electrostatic chuck equipment in next 
time. 

[Claim 12] While repeating maintenance and its discharge of said semi-conductor 
substrate by said electrostatic chuck equipment two or more times While is distributed 
over said dielectric layer in case said semi-conductor substrate is made to hold to said 
electrostatic chuck equipment through all these times. A polarity The total amount of a 
charge, The semi-conductor art according to claim 10 characterized by impressing an 
electrical potential difference to said electrostatic chuck electrode so that the total 
amount of the polar charge of another side distributed over said dielectric layer in case 
said maintenance is canceled may become equal mutually. 

[Claim 1 3] A semi-conductor art given in any 1 term of the claims 9-1 2 characterized by 
forming said energization path member by the member with resistivity smaller than said 
dielectric layer, and passing the Johnson Ra Bee current to said energization path 
member. 

[Claim 14] A semi-conductor art given in any 1 term of the claims 9-1 3 characterized by 
making into the same polarity all the polarities of the electrical potential difference 
impressed to said each electrostatic chuck electrode in case said semi-conductor 
substrate is made to hold to said electrostatic chuck equipment while preparing two or 
more said electrostatic chuck electrodes mutually-independent to said one electrostatic 
chuck equipment. 

[Claim 1 5] A semi-conductor art given in any 1 term of the claims 9-1 3 characterized by 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgi_ejje?u = http%3A%2F%2... 2005/03/23 



JP,2002-270682,A [CLAIMS] 4/4 V 

making the polarit^^the electrical potential difference^^pressed to said each 
electrostatic chuck electrode in case said semi-conductor substrate is made to hold to 
said electrostatic chuck equipment into a polarity which is different for said every 
electrostatic chuck electrode, respectively while preparing two or more said electrostatic 
chuck electrodes mutually-independent to said one electrostatic chuck equipment. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrostatic chuck equipment used in 
case predetermined processing is performed heating or cooling a semi-conductor 
substrate for example, under reduced pressure, a semi-conductor processor, 
semiconductor fabrication machines and equipment, and a semi-conductor art. 
[0002] 

[Description of the Prior Art] In recent years, in the semiconductor device manufacture 
process (it is hereafter called a process for short.) under reduced pressure of RIE (reactive 
ion etching), sputtering, or CVD (chemical vapor deposition), the so-called electrostatic 
chuck which sticks a substrate to a susceptor electrically is used abundantly as 
equipment holding the substrate under processing. The electrostatic chuck consists of an 
electrode, a dielectric layer, etc., carries out induction (distribution) of the polar charge 
respectively opposed to the substrate which contacts a dielectric layer and this and is 
arranged, and sticks a dielectric layer and a substrate to abbreviation homogeneity 
according to the Coulomb force between those charges. 

[0003] The temperature of a substrate while performing each process is important, and it 
is necessary to maintain the temperature of a substrate to the predetermined value 
suitable for each process set up beforehand in said each process, as a parameter for 
maintaining the etching engine performance or the membrane formation engine 
performance to the predetermined level. Abbreviation homogeneity is made to stick a 
substrate to a susceptor through a dielectric layer by attaching an electrostatic chuck in 
the susceptor arranged in each process chamber (it is hereafter called a chamber for 
short.), and carrying out the chuck of the substrate. In this condition, with the heater 
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plate formed in th^^terior of a susceptor, or a cooling^^te, a susceptor is minded, and 
a substrate is heated or cooled indirectly. Since the substrate and the dielectric layer are 
stuck to abbreviation homogeneity, the whole substrate is maintained by said 
predetermined laying temperature at abbreviation homogeneity. 

[0004] Since an electrostatic chuck can stick a substrate to abbreviation homogeneity, 
compared with grasping a substrate partially and sticking it to a susceptor mechanically, 
for example using a clamp etc., it does not almost have the contact unevenness by 
bending etc., and tends to hold the temperature of the whole substrate to abbreviation 
regularity. Moreover, there is also no possibility that heat dissipation may occur through a 
clamp. Moreover, since a possibility that gas may begin to leak is low when the gas for 
raising thermal conductivity is introduced between a substrate and a dielectric layer, a 
possibility of barring the ideal environment of each process is also low. Moreover, since 
an electrostatic chuck cannot touch a substrate directly mechanically, its a possibility that 
particle may occur by friction between a clamp and a substrate is low. 
[0005] The devices which an electrostatic chuck carries out induction of the charge to a 
substrate and a dielectric layer with the magnitude of the volume resistivity of the 
dielectric layer, and are accumulated differ, and the device can be divided roughly into 
two kinds, the leakage current which flows between an electrostatic chuck electrode (an 
electrode is called hereafter.) and a substrate when the volume resistivity of a dielectric 
layer is sufficiently large — small — each of a substrate and a dielectric layer — a charge 
is generated according to polarization. In this case, the total amount of each charge is 
decided by a dielectric constant, dielectric layer thickness, etc. of a dielectric layer. 
[0006] On the other hand, when the volume resistivity of a dielectric layer is small, the 
leakage current which flows between an electrode and a substrate becomes large. This 
leakage current is called the Johnson Ra Bee current, and plays the role of charge 
impregnation into a substrate. In order for there to be minute irregularity in a dielectric 
layer top face (front face) and to contact a substrate in heights, the Johnson Ra Bee 
current flows, but since a charge is stored in a crevice, Coulomb force (electrostatic force) 
works. This Coulomb force is especially called the Johnson Ra Bee force. In the field which 
this Johnson Ra Bee force commits, there are many amounts of charges accumulated, and 
since the gap which forms a capacitor is small, the strong chuck force can be acquired. 
Thus, if the Johnson Ra Bee current is used, while being able to heighten the chuck force 
and being able to improve heating of a substrate or cooling effectiveness, gas leakage 
etc. can be controlled more. 

[0007] Moreover, an electrostatic chuck is divided roughly into two kinds of methods, the 



http://www4.ipdl.ncipi.go.jp/cgi-bin /tran_web_cgLejje 



2005/03/23 



JP,2002-270682,A [DETAILED DESCRIPTION] 3/32 

so-called acyclic type and a bipolar type, according to a polar combination of the 
electrical potential difference impressed to the electrode with which this is equipped- The 
electrode with which an electrostatic chuck is equipped presupposes that two pieces are 
prepared mutually-independent, for example. In this case, generally the method which 
impresses the electrical potential difference of a single (the same) polarity of pluses or 
minus to each electrode is called an acyclic type, and, generally the method which 
impresses a polar electrical potential difference which is mutually [ plus and minus ] 
different in each of each electrode is called a bipolar type. 

[0008] Only by the electrostatic chuck of an acyclic type impressing a single polar 
electrical potential difference to each electrode, since the electric closed circuit containing 
an electrode is not formed between an electrostatic chuck and a substrate and are 
recording of the charge to a dielectric layer and a substrate is not made, Coulomb force is 
not generated. Therefore, in the case of the electrostatic chuck of an acyclic type, the 
substrate upper part whose side in contact with the dielectric layer of a substrate is the 
opposite side is made to generate discharge (plasma discharge), and it is necessary to 
form in it an electrode, a dielectric layer, a substrate, the plasma, and the energization 
path for which a current flows in the sequence of a touch-down part, i.e., an electric 
closed circuit. That is, the electrostatic chuck of an acyclic type can be used when 
performing the process which used plasma discharge. Generally, in etching processes 
(processing), such as RIE, in order to prevent the temperature rise of the substrate by the 
ion collision in plasma discharge, it is necessary to cool a substrate, and the electrostatic 
chuck of an acyclic type is suitable. 

[0009] On the other hand, the electric closed circuit where a current flows in the 
sequence of a positive electrode, a dielectric layer, a substrate, a dielectric layer, and the 
negative electrode in the electrostatic chuck of the bipolar type which impresses a 
mutually different polar electrical potential difference to each electrode is formed. 
Therefore, a charge can be injected into a substrate, even if in the case of the 
electrostatic chuck of a bipolar type there is no plasma discharge above a substrate and 
impregnation of the charge from the outside to a substrate is not performed. Therefore, a 
chuck is possible for the electrostatic chuck of a bipolar type in a substrate irrespective of 
the existence of plasma discharge. 
[0010] 

[Problem(s) to be Solved by the Invention] Hereafter, it divides, when it starts with the 
case where the plasma discharge 1 07 is not caused in the upper part of a substrate 1 02, 
and the electrostatic chuck 101 of the bipolar type using the Johnson Ra Bee current is 
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explained, referring to the mimetic diagram shown in drawing 1 1 - drawing 1 3 . 
[001 1] First, the case where the plasma discharge 107 is not caused in the upper part of a 
substrate 102 is explained, referring to drawing 1 1 and drawing 1 2 (a) - (d). This bipolar 
type electrostatic chuck 1 01 is formed of PBN to which the dielectric layer 1 03 doped the 
impurity, and that volume resistivity is set up sufficiently low. Moreover, the insulator 
layer 104 is formed in the rear-face side of the Si substrate 102 which is a side in contact 
with the dielectric layer 103 of the substrate (Si substrate) 102 in which this bipolar type 
electrostatic chuck 1 01 carries out a chuck. If it is VI with the same absolute value of an 
electrical potential difference and the electrical potential difference of reversed polarity is 
impressed to mutually-independent two-piece 1 set of electrodes 105a and 105b with 
which the bipolar type electrostatic chuck 101 is equipped, respectively, the Johnson Ra 
Bee current will flow to electric closed circuit 1 06a which consists of the dielectric layer 
1 03 and insulator layer 1 04 which are shown in the equal circuit in drawing 1 2 (a), and an 
Si substrate 102. In near [ each ] positive-electrode lateral electrode 1 05a and negative- 
electrode lateral electrode 105b, the surface 103a side inside a dielectric layer 103, 
positive/negative each charge of reversed polarity is mutually poured into the 
background and insulator layer 104 of the Si substrate 102 so much, and this Johnson Ra 
Bee current is accumulated in them, as shown in drawing 12 (b). Thereby, the Johnson Ra 
Bee force occurs between the background of the Si substrate 102 and an insulator layer 
1 04, and the surface 1 03a side of a dielectric layer 1 03, and the electrostatic chuck 101 
can carry out the chuck of the Si substrate 1 02 by the strong force, and can be made to 
stick it to a dielectric layer 1 03. 

[001 2] When canceling the chuck of the substrate 1 02 by the electrostatic chuck 1 01 , a 
polarity is reversed, respectively and the electrical potential difference impressed 
previously and the electrical potential difference of VI with the same absolute value are 
impressed to each electrodes 1 05a and 1 05b. Thereby, with previously, the Johnson Ra 
Bee current flows to the reverse sense at each electric closed circuit 106a, and as shown 
in drawing 1 2 (c), with the charge accumulated previously, the charge of reversed polarity 
is poured into a dielectric layer 103, the Si substrate 102, and an insulator layer 104, 
respectively, and is accumulated in them. By adjusting suitably the time amount which 
impresses reverse voltage, as shown in drawing 12 (d), positive/negative each charge 
accumulated in each interior of a dielectric layer 1 03, the Si substrate 1 02, and an 
insulator layer 104, i.e., residual charge, is extinguished, and the Johnson Ra Bee force is 
extinguished, so that the charge accumulated before and the charge of the reversed 
polarity accumulated in behind may join together and disappear. The Si substrate 102 is 
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removed from the electrostatic chuck 1 01 in this condition. 

[001 3] Next, the case where the plasma discharge 1 07 is caused in the upper part of the 
Si substrate 1 02 is explained, referring to drawing 1 3 (a) - (d). Under the present 
circumstances, the magnitude of the electrical potential difference impressed to each 
electrode 1 05 is set as VI like the case where the plasma discharge 1 07 is not caused in 
the upper part of the Si substrate 1 02 mentioned above. When the plasma discharge 1 07 
is caused in the upper part of the Si substrate 102, as explained being shown in drawing 
1 2 (a), apart from the energization path of the Johnson Ra Bee current of flowing from 
positive-electrode 105a to negative-electrode 105b through a dielectric layer 103, an 
insulator layer 104, and the Si substrate 102, the new energization path of 
positive/negative each electrodes 1 05a and 1 05b, a dielectric layer 1 03, an insulator layer 
1 04, the Si substrate 1 02, the plasma discharge 1 07, and the touch-down part 1 08 is 
formed. The new equal circuit including the Si substrate 102 of the electrostatic chuck 
1 01 in this case of electric closed circuit 1 06b can be shown like drawing 1 3 (a). 
[001 4] In this case, with the electron accumulated during the upper plasma discharge 1 07 
of the Si substrate 102, the Si substrate 102 serves as negative potential (-Vdc) to touch- 
down potential (ground), and the absolute value of the potential difference between 
positive-electrode 105a and the Si substrate 102 (VI -hVdc) becomes larger than the 
absolute value of the potential difference between negative-electrode 105b and the Si 
substrate 102 (VI -Vdc). Then, as shown in drawing 13 (b), the amount of the positive 
charge accumulated in the surface 103a side inside the dielectric layer 103 in near 
positive-electrode 105a increases more than the amount of the negative charge 
accumulated in the surface 103a side inside the dielectric layer 103 in near negative- 
electrode 105b. As a result, the accumulated dose of a negative charge increases more 
than the accumulated dose of positive charge in each part of the background of the Si 
substrate 102 which counters the part which the forward negative charge of these 
dielectric layers 103 was accumulated, and was charged, and an insulator layer 104. 
[001 5] While stopping the plasma discharge 1 07, as shown in drawing 1313 (c), to 
positive/negative each electrodes 1 05a and 1 05b, the absolute value of the electrical 
potential difference impressed previously reverses a polarity, respectively, and impresses 
the same electrical potential difference of VI. Under the present circumstances, the time 
amount which impresses reverse voltage to each electrodes 1 05a and 1 05b is adjusted, 
and the reverse charge of the same amount as positive/negative each charge 
accumulated in each interior of a dielectric layer 1 03, the Si substrate 1 02, and an 
insulator layer 104 is accumulated so that the negative charge accumulated in the 
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dielectric layer 1 03 and the positive charge accumulated in the Si substrate 1 02 and the 
insulator layer 1 04 may disappear. Thereby, it combines with the positive charge and the 
negative charge which were poured in and accumulated, and the positive charge in the 
negative charge in a dielectric layer 103, the Si substrate 102, and an insulator layer 104 
disappears later, respectively. However, as mentioned above, in case the chuck of the Si 
substrate 102 is carried out, the amount of positive/negative each charge accumulated in 
the dielectric layer 103, and the Si substrate 102 and an insulator layer 104 is non- 
homogeneity. Therefore, as shown in drawing 13 (d), some negative charges in the 
positive charge in a dielectric layer 103, the Si substrate 102, and an insulator layer 104 
turn into residual charge. 

[001 6] Or although illustration is omitted So that the positive charge accumulated in the 
dielectric layer 103 and the negative charge accumulated in the Si substrate 102 and the 
insulator layer 104 may disappear, in case reverse voltage is impressed to 
positive/negative each electrodes 1 05a and 1 05b The time amount which impresses 
reverse voltage to each electrodes 105a and 105b is adjusted, and the reverse charge of 
the same amount as the amount of positive/negative each charge previously accumulated 
in each interior of a dielectric layer 1 03, the Si substrate 1 02, and an insulator layer 1 04 
is accumulated. Thereby, it combines with the negative charge and positive charge which 
were poured in and accumulated, and the negative charge in the positive charge in a 
dielectric layer 103, the Si substrate 102, and an insulator layer 104 disappears later, 
respectively. 

[001 7] However, when the negative charge of only the amount which extinguishes the 
positive charge accumulated in the interior of a dielectric layer 103 is poured into the 
interior of a dielectric layer 1 03, a lot of positive charge than the amount which 
extinguishes the negative charge accumulated in the interior of a dielectric layer 103 is 
poured into the interior of a dielectric layer 1 03. A lot of negative charges than the 
amount which similarly extinguishes the positive charge accumulated in each interior of 
the Si substrate 1 02 and an insulator layer 1 04 are poured into the interior of the Si 
substrate 102 and an insulator layer 104. Therefore, positive/negative each charge 
remains as new residual charge, respectively to a dielectric layer 1 03, and the Si substrate 
1 02 and an insulator layer 1 04. Thereby, the electrostatic chuck 1 01 will be in a condition 
[ that a part of the chuck force remains ], and will have a possibility of barring removal, in 
the Si substrate 102. Thus, if the bipolar type electrostatic chuck 101 is used together 
with the plasma discharge 107, while the chuck force can be strengthened, processing of 
residual charge becomes difficult. 
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[001 8] This residualcharge becomes so remarkable that [, so that the thickness of the 
insulator layer prepared in the rear-face side of a substrate becomes thick, and ] 
substrate temperature becomes low. Generally, since the rate of internal resistance of an 
insulator layer is higher than the rate of internal resistance of a substrate or a dielectric 
layer, this has the slow passing speed of the charge in the interior of an insulator layer, 
and it is for being hard to combine different polar charges. Moreover, the rate of internal 
resistance of an insulator layer becomes high, and disappearance of residual charge takes 
time amount more, so that substrate temperature becomes low. When the insulator layer 
is prepared in the substrate rear-face side, by the method which conveys a substrate, a 
possibility of barring the flow of smooth conveyance of the substrate between each 
process is after disappearance of residual charge. 

[001 9] By the electrostatic chuck of the method to which the accumulated dose of a 
charge is made to increase especially using the Johnson Ra Bee current, while the chuck 
force is heightened, the residence time of a part for the charge accumulated to increase 
and residual charge becomes long. Then, it is hard coming to separate a substrate from 
an electrostatic chuck, substrate conveyance is barred, and there is a possibility that the 
production efficiency of a semiconductor device may fall extremely. 

[0020] Moreover, when PBN (Pyrolytic Boron Nitride) is used for a dielectric layer, it is easy 
to carry out negative electrification of the Si02 particle which it was easy to carry out 
forward electrification of the PBN particle which exfoliated from the dielectric layer, and 
exfoliated from the substrate rear face. If there is residual charge, much dust, such as 
electrified particle, will adhere to the rear-face side of a substrate. From a substrate, it 
separates and dust falls as residual charge disappears in connection with the passage of 
time. When keeping a substrate [ finishing / processing ] in piles for example, in a 
cassette room etc., the electrified dust adhering to the rear face of the substrate 
conveyed later falls on the front face of the substrate contained previously, and there is a 
problem which the dust on the substrate contained previously increases. 
[0021] As explained above, an acyclic type and a bipolar type electrostatic chuck are 
suitable according to the class of process, the thickness of the insulator layer on the rear 
face of a substrate, etc., and have the non-sense. Moreover, since the electrostatic chuck 
with the large volume resistivity of a dielectric layer has the weak chuck force, it has a 
possibility that the gas introduced between the substrate and the dielectric layer may 
begin to leak. 

[0022] Therefore, the technical problem which this invention tends to solve is to obtain 
the electrostatic chuck equipment which can acquire the strong chuck force, the various 
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equipments using this electrostatic chuck equipment, and a semi-conductor art while 
almost not having a possibility that residual charge may arise irrespective of the polarity 
of the magnitude of the volume resistivity of a dielectric layer, and applied voltage, 
magnitude, and the existence of plasma discharge. 
[0023] 

[Means for Solving the Problem] In order to solve said technical problem, the electrostatic 
chuck equipment concerning this invention One piece or two or more electrostatic chuck 
electrodes with which a semi-conductor substrate is separated from the side by which 
said semi-conductor substrate is arranged by the dielectric layer arranged possible 
[ contact ] and this dielectric layer, and is formed in them, While providing the 
energization path member which vacates contact or slight spacing for the side which 
contacts said dielectric layer and contacts said dielectric layer of said semi-conductor 
substrate, and is prepared in it The potential difference is produced between said semi- 
conductor substrates which contacted said dielectric layer and this dielectric layer, and 
have been arranged by impressing an electrical potential difference to said electrostatic 
chuck electrode. It is characterized by constituting an electric closed circuit from said 
electrostatic chuck electrode, said dielectric layer, said semi-conductor substrate, and 
said energization path member. 

[0024] While vacating contact or slight spacing for the side which is contacted to the 
dielectric layer by which a semi-conductor substrate is arranged possible [ contact ] in the 
electrostatic chuck equipment of this invention, and contacts the dielectric layer of a 
semi-conductor substrate and preparing an energization path member in it An electrical 
potential difference is impressed to an electrostatic chuck electrode, the potential 
difference is produced between the semi-conductor substrates which contacted a 
dielectric layer and this dielectric layer and have been arranged, and an electric closed 
circuit consists of an electrostatic chuck electrode, a dielectric layer, a semi-conductor 
substrate, and an energization path member. Thereby, a current can be passed between 
the semi-conductor substrates which contact a dielectric layer and this and are arranged. 
[0025] Moreover, in carrying out the electrostatic chuck equipment concerning this 
invention, it does not matter as a configuration which describes the configuration below. 
[0026] Said energization path member is good to consider as the configuration currently 
formed of the member with resistivity smaller than said dielectric layer. 
[0027] Said electrostatic chuck electrode is good to consider as the configuration 
connected to an electrical-potential-difference impression means by which the 
magnitude of said electrical potential difference can be set as a predetermined value 
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while it can switch the polarity of the electrical potential difference impressed to this. 
[0028] While two or more said electrostatic chuck electrodes are prepared mutually- 
independent, the polarity of an electrical potential difference and magnitude which are 
impressed to each [ these ] electrostatic chuck electrode are good to consider as the 
configuration which can be set up mutually-independent for said every electrostatic 
chuck electrode. 

[0029] Said energization path member is good to consider as the configuration prepared 
possible [ a switch of a contact condition or a non-contact condition with said semi- 
conductor substrate ]. 

[0030] Said energization path member is good to consider as the configuration prepared 
possible [ a switch of the touch-down condition or the condition of not grounding 
through this of said semi-conductor substrate ]. 

[003 1 ] According to the electrostatic chuck equipment which consists of a configuration 
described above, it can be made adapted for various use gestalten using the electrostatic 
chuck equipment of the same configuration. 

[0032] Moreover, in order to solve said technical problem, the semi-conductor processor 
concerning this invention is characterized by to provide the processing room for 
performing predetermined processing to said semi-conductor substrate held at said 
electrostatic chuck equipment while the electrostatic chuck equipment of a publication, 
the substrate supporting structure which has the substrate attaching part by which this 
electrostatic chuck equipment is formed, and this substrate supporting structure are held 
in any 1 term of the claims 1-6. 

[0033] In the semi-conductor processor of this invention, the electrostatic chuck 
equipment of a publication is provided in any 1 term of the claims 1 -6. Thereby, a semi- 
conductor substrate can be held in the proper condition irrespective of the environment 
of the processing performed to a semi-conductor substrate using electrostatic chuck 
equipment. 

[0034] Moreover, in order to solve said technical problem, the semiconductor fabrication 
machines and equipment concerning this invention are characterized by connecting with 
said each semi-conductor processor the conveyance room where conveyance of said 
semi-conductor substrate between each [ these ] semi-conductor processor is performed, 
and preparing it while two or more semi-conductor processors according to claim 7 are 
formed. 

[0035] In the semiconductor fabrication machines and equipment of this invention, while 
two or more semi-conductor processors according to claim 7 are formed, the conveyance 
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room which conveys the semi-conductor substrate between each semi-conductor 
processor is prepared. While being able to hold a semi-conductor substrate in the proper 
condition by this using electrostatic chuck equipment irrespective of the environment of 
the processing performed to a semi-conductor substrate, or its routing counter, the 
semi-conductor substrate during each processing can be conveyed smoothly. 
[0036] In order to solve said technical problem, moreover, the semi-conductor art 
concerning this invention One piece or two or more electrostatic chuck electrodes with 
which a semi-conductor substrate is separated from the side by which said semi- 
conductor substrate is arranged by the dielectric layer arranged possible [ contact ] and 
this dielectric layer, and is formed in them, The energization path member which vacates 
contact or slight spacing for the side which contacts said dielectric layer and contacts said 
dielectric layer of said semi-conductor substrate, and is prepared in it, After contacting 
said semi-conductor substrate to said dielectric layer of the electrostatic chuck 
equipment to provide, Impress an electrical potential difference to said electrostatic 
chuck electrode, and the potential difference is produced between said semi-conductor 
substrates which contacted said dielectric layer and this dielectric layer, and have been 
arranged. By forming the electric closed circuit which consists of said electrostatic chuck 
electrode, said dielectric layer, said semi-conductor substrate, and said energization path 
member An opposite polar charge is mutually distributed over each of said dielectric layer 
and said semi-conductor substrate, and it is characterized by making said semi- 
conductor substrate hold to said electrostatic chuck equipment using the Coulomb force 
produced among these charges. 

[0037] In the semi-conductor art of this invention, the dielectric layer by which a semi- 
conductor substrate is arranged possible [ contact ] is contacted. And while using the 
electrostatic chuck equipment possessing the energization path member which vacates 
contact or slight spacing for the side in contact with the dielectric layer of a semi- 
conductor substrate, and is prepared in it By forming an electric closed circuit from an 
electrostatic chuck electrode, a dielectric layer, a semi-conductor substrate, and an 
energization path member An opposite polar charge is mutually distributed over each of 
a dielectric layer and a semi-conductor substrate, and a semi-conductor substrate is 
made to hold to electrostatic chuck equipment using the Coulomb force produced among 
these charges. Thereby, a semi-conductor substrate can be held in the proper condition 
using electrostatic chuck equipment. 

[0038] Moreover, in enforcing the semi-conductor art concerning this invention, a 
process which is described below may be added. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web„cgi_ejje 



2005/03/23 



JP,2002-270682,A [DETAILED DESCRIPTION] 1 1 /32 




[0039] After making said semi-conductor substrate hold to said electrostatic chuck 
equipment, in case said semi-conductor substrate is made to hold to said electrostatic 
chuck equipment, it is good to cancel maintenance of said semi-conductor substrate by 
said electrostatic chuck equipment by impressing a polar electrical potential difference 
opposite to the electrical potential difference impressed to said electrostatic chuck 
electrode to said electrostatic chuck electrode. 

[0040] While repeating maintenance and its discharge of said semi-conductor substrate 
by said electrostatic chuck equipment two or more times, it is good to impress a polar 
electrical potential difference opposite to the electrical potential difference impressed to 
said electrostatic chuck electrode when making said semi-conductor substrate hold to 
said electrostatic chuck equipment in last time to said electrostatic chuck electrode, in 
case said semi-conductor substrate is made to hold to said electrostatic chuck equipment 
in next time. 

[0041] While repeating maintenance and its discharge of said semi-conductor substrate 
by said electrostatic chuck equipment two or more times, in case said semi-conductor 
substrate is made to hold to said electrostatic chuck equipment through all these times, 
while is distributed over said dielectric layer, and it is good to impress an electrical 
potential difference to said electrostatic chuck electrode so that the total amount of a 
polar charge and the total amount of the polar charge of another side distributed over 
said dielectric layer in case said maintenance is canceled may become equal mutually. 
[0042] According to the semi-conductor art described above, most residual charge can 
be extinguished from a dielectric layer and a semi-conductor substrate [ finishing / 
processing ]. 

[0043] Furthermore, in enforcing the semi-conductor object art concerning this 
invention, it does not matter as a process which describes a part of the process below. 
[0044] It is good to form said energization path member by the member with resistivity 
smaller than said dielectric layer, and to pass the Johnson Ra Bee current to said 
energization path member. 

[0045] While preparing two or more said electrostatic chuck electrodes mutually- 
independent to said one electrostatic chuck equipment, in case said semi-conductor 
substrate is made to hold to said electrostatic chuck equipment, it is good to make into 
the same polarity all the polarities of the electrical potential difference impressed to said 
each electrostatic chuck electrode. 

[0046] While preparing two or more said electrostatic chuck electrodes mutually- 
independent to said one electrostatic chuck equipment, in case said semi-conductor 
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substrate is made to hold to said electrostatic chuck equipment, it is good to make the 
polarity of the electrical potential difference impressed to said each electrostatic chuck 
electrode into a polarity which is different for said every electrostatic chuck electrode, 
respectively. 

[0047] While being able to choose the structure of generating of the charge distributed 
over a dielectric layer and a semi-conductor substrate with the electrostatic chuck 
equipment of the same configuration according to the semi-conductor art described 
above, it can be used being able to set to either an acyclic type or a bipolar type. 
[0048] 

[Embodiment of the Invention] (The 1 st operation gestalt) The electrostatic chuck 
equipment 1 concerning the gestalt of operation of the 1st of this invention is hereafter 
explained based on drawing 1 - drawing 6 . 

[0049] The electrostatic chuck equipment 1 of this operation gestalt possesses an 
electrical-potential-difference impression means 4 to impress an electrical potential 
difference to a dielectric layer 2, the electrostatic chuck electrode 3, and this electrostatic 
chuck electrode 3, the energization path member 5 currently formed of the member with 
resistivity smaller than a dielectric layer, as shown in drawing 1 . 
[0050] A dielectric layer 2 is formed in a monotonous configuration, and the semi- 
conductor substrate 6 is contacted by surface 2a as the one side face, and is arranged at 
it. Much minute irregularity is formed in surface 2a of this dielectric layer 2. Inside the 
dielectric layer 2, two or more two electrostatic chuck electrodes 3a and 3b (it is hereafter 
called for short Electrodes 3a and 3b.) are formed in the location the surface 2a of whose 
is the rear-face 2b side of the opposite side and which was separated from the semi- 
conductor substrate 6 in this operation gestalt. These two electrodes 3a and 3b can also 
set the polarity of the electrical potential difference impressed to these mutually- 
independent to every each electrode 3a and 3b while being formed mutually- 
independent, the plane view of the dielectric layer 2 specifically typically shown in 
drawing 1 — for example, — supposing it is circular — each electrodes 3a and 3b — the 
surface 2a side inside a dielectric layer 2 — abbreviation — it is desirable to be formed 
the shape of a sector and in the shape of a hemicycle mutually-independent, respectively 
so that positive/negative each charge can be extensively distributed over homogeneity. 
Thereby, the chuck of the substrate 6 currently generally formed in the circle 
configuration can be carried out to a whole abbreviation surface target at homogeneity so 
that it may mention later. 

[0051] Electrostatic chuck equipment 1 is formed so that the top face of the substrate 
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attaching part 1 6 of the substrate supporting structure 1 7 may be covered, while being 
formed in the magnitude of extent which hardly bars heat conduction between the 
substrate supporting structure 1 7 and the substrates 6 which the semi-conductor 
processor 1 5 which the thickness of the dielectric layer 2 mentions later possesses, 
sticking the rear face of a substrate 6 to top-face 2a of a dielectric layer 2 electrically in 
this condition — the rear face of a substrate 6 — the top face of the substrate attaching 
part 16 — substantial — abbreviation — it can be made to stick to homogeneity 
extensively As a result, by heating apparatus 27a or cooling-system 27b which was 
attached in the substrate attaching part 1 6 and which is mentioned later, a substrate 6 
can be heated to abbreviation homogeneity, or it can cool. 

[0052] It sets in this operation gestalt and is the respectively same, polar and same 
electrical-potential-difference value as each electrodes 3a and 3b by two DC power 
supplies 4a and 4b as an electrical-potential-difference impression means. - It is set up 
so that the electrical potential difference of VI may be impressed. Thereby, the potential 
difference can be produced between the semi-conductor substrates 6 which contacted 
the dielectric layer 2 and the dielectric layer 2, and have been arranged, and a mutually 
different polar charge can be distributed over each by the side of the rear face which is 
the side which the dielectric layer 2 of the semi-conductor substrate 6 contacts [ surface 
2a inside a dielectric layer 2, and ] so that it may mention later. Moreover, DC power 
supply 4 are the structure which can set the time amount which impresses such an 
electrical potential difference as a suitable value while being suitably set up possible [ a 
switch ] so that the seal of approval of the electrical potential difference of the electrical- 
potential-difference value of magnitude polar [ of one of positive/negative ] and 
predetermined can be carried out according to an individual to each electrodes 3a and 
3b, respectively. 

[0053] Furthermore, as shown in drawing 1 and drawing 2 , electrostatic chuck 
equipment 1 is beforehand formed so that the same structure may be periodically 
repeated along with dielectric layer surface 2a, and the geometric structure may become 
symmetrical. According to such structure, electrostatic chuck equipment 1 can distribute 
a charge over the surface 2a side inside a dielectric layer 2 equally [ abbreviation ] to each 
electrodes 3a and 3b so that it may mention later. 

[0054] The touch-down member 5 as an energization path member is formed by the 
substrate contact condition switch means which is not illustrated possible [ a switch of a 
contact condition or a non-contact condition with the semi-conductor substrate 6 ]. In 
this operation gestalt, by the substrate contact condition switch means, it is exposed to 
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dielectric layer surface 2a, and the touch-down member 5 is formed so that the end 
section can contact the semi-conductor substrate 6. The touch-down member 5 is 
connected to the touch-down condition switch equipment 7 (it is hereafter called switch 
equipment 7 for short.) as a touch-down condition switch means by which the other end 
switches the touch-down condition or the condition of not grounding of the touch-down 
member 5, with it. The touch-down condition or the condition of not grounding of the 
energization path 8 which consists of the touch-down member 5 as a result electrostatic 
chuck equipment 1 mentioned later, and a semi-conductor substrate 6 can be switched 
by making the energization condition in this switch equipment 7 into an ON state, or 
making it into an OFF state. It is used in the electrostatic chuck equipment 1 of this 
operation gestalt, setting the energization condition in this switch equipment 7 as an ON 
state. 

[0055] Moreover, in this operation gestalt, the semi-conductor substrate 6 (it is hereafter 
called a substrate 6 for short) by which a chuck is carried out to this electrostatic chuck 
equipment 1 shall consist of insulator layer 6b prepared in the rear-face side of substrate 
body 6a formed from Si, and this substrate body 6a, as shown in drawing 1 . 
[0056] Next, the chuck of the substrate 6 by the electrostatic chuck equipment 1 of this 
operation gestalt and the structure of the discharge are explained. In the following 
explanation, magnitude of each volume resistivity (rate of internal resistance) of insulator 
layer 6b and substrate body 6a is set to R2 and R3, as shown in drawing 2 (a). Moreover, 
magnitude of the volume resistivity (rate of internal resistance) which met in the direction 
of a field of a dielectric layer 2 is set to Rl , and magnitude of the volume resistivity (rate 
of internal resistance) which met in the thickness direction of a dielectric layer 2 is set to 
rl. 

[0057] First, the electrical potential difference of -VI is impressed to two electrodes 3a 
and 3b by two DC power supplies 4a and 4b, respectively. Therefore, the electrostatic 
chuck equipment 1 of this operation gestalt is used as an acyclic type. As mentioned 
above, while being formed of the member with the rate of internal resistance lower than a 
dielectric layer 2, the touch-down member 5 grounded is formed in the interior of a 
dielectric layer 2. 

[0058] Thereby, as the electrostatic chuck equipment 1 of this operation gestalt is shown 
in drawing 2 (a), the touch-down member 5, a dielectric layer 2, insulator layer 6b, 
substrate body 6a, insulator layer 6b, a dielectric layer 2, and the energization path 8 of 
the potential difference VI in which a current can flow in the sequence of Electrodes 3a 
and 3b, i.e., an electric closed circuit, can be formed. In this case, the equal circuit of the 
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electric closed circuit 8 including the substrate 6 of the electrostatic chuck 1 1 can be 
shown like drawing 2 (a). According to the electrostatic chuck equipment 1 of this 
operation gestalt, it can form, without causing plasma discharge for the electric closed 
circuit 8 which was able to be formed in the interior of a dielectric layer 2 and a substrate 
6, only when plasma discharge is caused in the conventional acyclic type electrostatic 
chuck. Therefore, according to this electrostatic chuck equipment 1 , in spite of being an 
acyclic type, the electric closed circuit 8 can be formed with the interior of the touch- 
down member 5, a dielectric layer 2, and a substrate 6, and Electrodes 3a and 3b, without 
causing plasma discharge. Moreover, in this electrostatic chuck equipment 1 , it can be 
regarded as the condition that two-piece parallel connection of the electric closed circuit 
8 of the same configuration was carried out substantially, according to the symmetrical 
geometric structure mentioned above. 

[0059] When the Johnson Ra Bee current flows to two electric closed circuits 8, as shown 
in drawing 2 (b), inside the surface 2a side of a dielectric layer 2, the same polar minus 
charge as the electrical potential difference impressed to each electrodes 3a and 3b is 
poured into the location which counters each electrodes 3a and 3b equally 
[ abbreviation ] and so much, and is accumulated in it. the location where the minus 
charge was accumulated also in the rear-face side of substrate body 6a which is the rear- 
face side of a substrate 6, and the interior of the surface 2a side of a dielectric layer 2 or 
the interior of insulator layer 6b with it, and the location which counters — these minus 
charge and abbreviation — a comparable quantity of a plus charge is poured in equally 
[ abbreviation ] and so much, and is accumulated. Thus, the reverse sense and the charge 
of a single (the same) polarity are accumulated in a dielectric layer 2 and the rear-face 
side of substrate body 6a and the interior of insulator layer 6b, respectively, and are 
distributed over them. If it explains more concretely, since heights will serve as a 
component of the electric closed circuit 8 where the insulator layer 6 which is the rear- 
face side of a substrate 6 is contacted, and the Johnson Ra Bee current flows among the 
minute irregularity of a large number currently formed on surface 2a of a dielectric layer 
2, a minus charge is not accumulated here. That is, a minus charge is accumulated near a 
crevice so much among the minute irregularity of a large number currently formed on 
surface 2a of a dielectric layer 2. In connection with this, a plus charge is accumulated in 
the location which counters the minute crevice of a large number currently formed the 
rear-face side of substrate body 6a, and on surface 2a of the dielectric layer 2 of an 
insulator layer 6 so much. 

[0060] As explained above, when the Johnson Ra Bee current flows to the electric closed 
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circuit 8 formed in the interior, according to the electrostatic chuck equipment 1 of this 
operation gestalt, it will be in having formed many minute and mass capacitance 
substantially among these both, and the same condition by dielectric layer 2 side, rear- 
face side [ of substrate body 6a ], and insulator layer 6b. Thereby, among a lot of plus 
charges and minus charges which were accumulated in the two poles of each [ these ] 
capacitance, strong Coulomb force, i.e., the Johnson Ra Bee force, occurs. Therefore, 
according to the electrostatic chuck equipment 1 of this operation gestalt, in spite of not 
causing plasma discharge irrespective of the magnitude of the volume resistivity of a 
dielectric layer 2, it can be set as an acyclic type and the strong chuck force can be 
acquired using the Johnson Ra Bee force. Thereby, electrostatic chuck equipment 1 can 
carry out the chuck of the substrate 6 by the strong chuck force, and can be made to 
stick it to a dielectric layer 2. In this condition, various processings are performed to a 
substrate 6 so that it may mention later. 

[0061] After predetermined processing is performed to a substrate 6, each electrodes 3a 
and 3b are made to reverse a polarity, respectively, and the electrical potential difference 
impressed previously and the electrical potential difference of +V1 with the same 
absolute value of magnitude are impressed to them. That is, by two DC power supplies 4a 
and 4b as an electrical-potential-difference impression means, as shown in drawing 2 (c), 
the electrical potential difference of VI of the respectively same, polar and same 
electrical-potential-difference value is impressed to each electrodes 3a and 3b. With the 
sense passed to it by this when carrying out the chuck of the substrate 6 previously to 
each electric closed circuit 8, the Johnson Ra Bee current flows to the reverse sense. As 
shown in drawing 2 (c), with the charge accumulated previously, in each electrode 3a and 
near 3b, the charge of reversed polarity is poured into surface 2a side [ inside a dielectric 
layer 2 ], rear-face side [ of substrate body 6a ], and insulator layer 6b, respectively, and 
is accumulated in it by the Johnson Ra Bee current of this reverse sense. 
[0062] In each electrode 3a and near 3b, a plus charge is newly accumulated respectively 
equally [ a minus charge / abbreviation ] in rear-face side [ of substrate body 6a ], and 
insulator layer 6b by the Johnson Ra Bee current of the reverse sense, and, specifically, is 
newly distributed over the surface 2a side inside a dielectric layer 2 according to it again. 
The plus charge accumulated in each electrode 3a and near 3b by this before having an 
opposite polarity mutually, and the minus charge accumulated in behind join together 
and disappear. Under the present circumstances, by adjusting suitably the time amount 
which impresses reverse voltage so that the amount of the minus charge accumulated 
after the amounts of the plus charge accumulated before and these charges had reversed 
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polarity may turn into the respectively same amount, as shown in drawing 2 (d), most 
charges accumulated in each interior of a dielectric layer 2, substrate body 6a, and 
insulator layer 6b can be extinguished. When each [ these ] charge almost disappears, 
each DC power supplies 4a and 4b are electrically separated from each electrodes 3a and 
3b, and impression of the electrical potential difference to each electrodes 3a and 3b is 
stopped. Thereby, since a dielectric layer 2 and a substrate 6 are held at the condition of 
having been electrically returned to the neutrality condition, respectively, residual charge 
hardly exists but can be smoothly conveyed to other equipments which remove a 
substrate 6 very easily and do not illustrate it from a dielectric layer 2. 
[0063] As explained above, in spite of being able to acquire the strong chuck force using 
the Johnson Ra Bee force according to the electrostatic chuck equipment 1 of this 
operation gestalt, there is almost no possibility that residual charge may arise in a 
dielectric layer 2 and a substrate 6. While being able to perform each processing to a 
substrate 6 in the proper condition by this, the electrified particle which is not illustrated 
can improve the quality of the substrate 6 produced using this electrostatic chuck 
equipment 1 since a possibility that the dust which is not illustrated may occur (raising 
dust) can be controlled very well, as a result can improve the yield, and productive 
efficiency can be gathered. 

[0064] Although it considered as the configuration grounded by contacting directly 
insulator layer 6b in which the substrate 6 is formed at the rear-face side to the touch- 
down member 5 in the electrostatic chuck equipment 1 of this operation gestalt as shown 
in drawing 1 and drawing 2 (a) - (d) and drawing 3 (a), and (b) As shown in drawing 4 (a), 
(b), and drawing 5 (a) and (b), it does not matter as a configuration which insulator layer 
6b and the touch-down member 5 are indirectly contacted through a dielectric layer 2, 
and grounds them. This is because leakage current flows also to the interior of a 
dielectric layer 2 and a new electric closed circuit can be formed in it. It is desirable to 
arrange arrangement of the touch-down member 5 especially, so that the center section 
of electrostatic chuck equipment 1 , i.e., the center section of the substrate 6 in contact 
with this electrostatic chuck equipment 1 , may be countered. Because, since the center 
section of a substrate 6 is a part with few yields of the dust by heat telescopic motion of 
substrate 6 the very thing, even when the chuck of this center section is carried out, and 
even when the electrified dust in the touch-down member 5 top can be lessened and a 
charge remains to the upper substrate 6 of the touch-down member 5, it is because most 
fear of the dust adsorption by the substrate 6 can be abolished. 

[0065] Moreover, as shown in drawing 6 (a) and (b), it does not matter as a configuration 
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which was made to vacate and estrange slight spacing and prepared mutually the touch- 
down member 5 and insulator layer 6b, If these both distance is fully near even if space is 
vacant as for this between the touch-down member 5 and insulator layer 6b, it is because 
tunnel current flows to the space and an electric closed circuit is formed in it. Moreover, 
when the space between the touch-down member 5 and insulator layer 6b is large, in 
order to form a capacitor at the both ends of this space, an electric closed circuit is 
materialized. Furthermore, as shown in drawing 6 (b), gas with sufficient heat-conduction 
effectiveness like for example, helium gas as a medium which raises heat-conduction 
effectiveness in the clearance may be introduced using the clearance between the touch- 
down member 5 and insulator layer 6b, and thermal conductivity may be raised. As 
mentioned above, since the chuck force is strength, when this electrostatic chuck 
equipment 1 has processed to the substrate 6, a possibility that gas may begin to leak 
from between a dielectric layer 2 and insulator layer 6b, and this may become the 
hindrance of processing does not almost have it. 

[0066] Moreover, the electrode 3 and the touch-down member 5 with which the 
electrostatic chuck equipment 1 of this operation gestalt is equipped can be set as 
respectively various configurations and the numbers, as shown in drawing 3 - drawing 6 . 
When a dielectric layer 2 is formed so that the plane view may become circular, as it is 
shown in drawing 3 , drawing 5 , and drawing 6 , an electrode 3 and the touch-down 
member 5 may be arranged so that it may become concentric circular mutually. In 
drawing 3 (a) and (b), the case where it prepares so that an electrode 3 and the touch- 
down member 5 may be formed in a circular ring configuration and it may become 
concentric circular except for the touch-down member 5 of a center section is shown, 
and the case where an electrode 3 and the touch-down member 5 are formed so that one 
piece may become concentric circular at a time, respectively is shown in drawing 5 (a), 
(b), and drawing 6 (a) and (b). Moreover, in drawing 4 (a) and (b), while forming an 
electrode 3 and one touch-down member 5 at a time in the shape of spiral shape, 
respectively, the case where it has arranged so that these electrodes 3 and the touch- 
down member 5 may be located by turns along the direction of a path of a dielectric layer 
2 is shown. In addition, in drawing 3 (a), (b) - drawing 6 (a), and (b), although the 
condition that the substrate 6 had stuck to the dielectric layer 2 was illustrated in each 
(b), in order to make a drawing legible, illustration of a substrate 6 was omitted by each 
(a). It illustrated as what is set as the condition that the electrode 3 and the touch-down 
member 5 were grounded by each (b) with it in drawing 3 (a), (b) - drawing 6 (a), and (b). 
[0067] As explained above, in the electrostatic chuck equipment 1 of this operation 
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gestalt, it can be beforehand set as a desirable condition according to the arrangement 
condition of the electrode 3 with which this is equipped, and the touch-down member 5, 
a configuration and the number, the processing that gives the resistivity of the touch- 
down member 5 etc. further to a substrate 6. The magnitude of the Johnson Ra Bee 
current mentioned above, as a result the amount of the charge poured into the interior, 
such as a dielectric layer 2 and insulator layer 6b, according to this Johnson Ra Bee 
current can be set as predetermined magnitude and a predetermined amount by the 
ability setting beforehand the resistivity of the arrangement condition of an electrode 3 
and the touch-down member 5, a configuration, the number, and the touch-down 
member 5 etc. as a desirable condition, namely, the chuck force of this electrostatic 
chuck equipment 1 — or power consumption etc. can be suitably set as a desirable 
condition. Therefore, residual charge can apply this electrostatic chuck equipment 1 to 
various processors together with the hardly produced description irrespective of the class 
of processing performed to a substrate 6 while it can use the powerful Johnson Ra Bee 
force, without causing plasma discharge, as mentioned above. For example, concomitant 
use with plasma discharge can carry out the chuck of the substrate 6 in the proper 
condition also in membrane formation processes, such as difficult sputtering. 
[0068] (The 2nd operation gestalt) Next, the electrostatic chuck equipment 1 1 concerning 
the gestalt of operation of the 2nd of this invention is explained based on drawing 7 and 
drawing 8 R> 8. 

[0069] The point which is using plasma discharge together differs from the electrostatic 
chuck equipment 1 of the 1 st operation gestalt, and other configurations, an operation, 
and the effectiveness of the electrostatic chuck equipment 1 1 of this 2nd operation 
gestalt are the same while the touch-down condition of the touch-down member 5 which 
this possesses differs from the touch-down condition of the touch-down member 5 
which the electrostatic chuck equipment 1 of the 1 st operation gestalt mentioned above 
possesses. Therefore, while explaining the different part, the same sign is attached about 
the same component as the 1 st operation gestalt mentioned above, and the explanation 
is omitted. 

[0070] As shown in drawing 7 R> 7, it uses the energization condition of setup 5, i.e., a 
touch-down member, for an OFF state, the electrostatic chuck equipment 1 1 of this 
operation gestalt setting up the energization condition in switch equipment 7 as an OFF 
state, and setting up. Moreover, in case this is used for the electrostatic chuck equipment 
1 1 of this operation gestalt, it generates the plasma discharge 1 2 above a substrate 6. 
[0071 ] Hereafter, the chuck of the substrate 6 by the electrostatic chuck equipment 1 1 of 
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this operation gestalt and the structure of the discharge are explained like the 
explanation about the chuck of the substrate 6 by the electrostatic chuck equipment 1 of 
the 1st operation gestalt mentioned above, and the structure of the discharge, referring 
to drawing 8 (a) - (d). 

[0072] Like the electrostatic chuck equipment 1 of the 1st operation gestalt, as shown in 
drawing 8 (a), the electrical potential difference of -VI is impressed to two electrodes 3a 
and 3b by two DC power supplies 4a and 4b, respectively. Therefore, the electrostatic 
chuck equipment 1 1 of this operation gestalt as well as the electrostatic chuck equipment 
1 of the 1 st operation gestalt is used as an acyclic type. If the plasma discharge 1 2 is 
caused above a substrate 6, holding the energization condition of the touch-down 
member 5 to an OFF state, an electric closed circuit 1 3 which is different in an electric 
closed circuit 8 which was formed with the electrostatic chuck equipment 1 and the 
substrate 6 of the 1 st operation gestalt, and which is called the touch-down member 5, a 
dielectric layer 2, insulator layer 6b, substrate body 6a, insulator layer 6b, a dielectric 
layer 2, and Electrodes 3a and 3b will be formed. 

[0073] If it explains in detail, substrate 6 self will serve as negative potential (- Vdc) to 
the plasma discharge 1 2 by having caused the plasma discharge 1 2 in the upper part of a 
substrate 6 with the electron accumulated during the plasma discharge 12. Moreover, as 
mentioned above, the electrical potential difference of -VI is beforehand impressed to 
each electrodes 3a and 3b, respectively. Thereby, as for both (VI -Vdc) the potential 
difference between each electrodes 3a and 3b and the plasma discharge 12 through a 
dielectric layer 2 and a substrate 6, the absolute value becomes. Then, two electric closed 
circuits 1 3 as a new energization path of each electrodes 3a and 3b, a dielectric layer 2 
(volume resistivity rl ), insulator layer 6b, substrate body 6a, the plasma discharge 1 2, 
and the touch-down part 14 are formed between each electrodes 3a and 3b and the 
plasma discharge 1 2. In this case, the equal circuit of two electric closed circuits 1 3 
including the substrate 6 of the electrostatic chuck 1 1 can be shown like drawing 8 (a). 
[0074] When the Johnson Ra Bee current flows to two electric closed circuits 1 3, as shown 
in drawing 8 (b), inside the surface 2a side of a dielectric layer 2, the same polar minus 
charge as the electrical potential difference impressed to each electrodes 3a and 3b is 
poured into the location which counters each electrodes 3a and 3b equally 
[ abbreviation ] and so much, and is accumulated in it. the location where the minus 
charge was accumulated also in the rear-face side of substrate body 6a which is the rear- 
face side of a substrate 6, and the interior of the surface 2a side of a dielectric layer 2 or 
the interior of insulator layer 6b with it, and the location which counters — these minus 
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charge and abbreviation — a comparable quantity of a plus charge is poured in equally 
[ abbreviation ] and so much, and is accumulated. Thus, the reverse sense and the charge 
of a single (the same) polarity are accumulated in a dielectric layer 2 and the rear-face 
side of substrate body 6a and the interior of insulator layer 6b, respectively, and are 
distributed over them. Therefore, the strong chuck force can be acquired using the 
Johnson Ra Bee force. Thereby, electrostatic chuck equipment 1 1 can carry out the chuck 
of the substrate 6 by the strong chuck force, and can be made to stick it to a dielectric 
layer 2. In this condition, various processings are performed to a substrate 6 so that it 
may mention later. 

[0075] After predetermined processing is performed to a substrate 6, while stopping the 
plasma discharge 1 2, each electrodes 3a and 3b are made to reverse a polarity, 
respectively, and the electrical potential difference impressed previously and the electrical 
potential difference of VI with the same absolute value of magnitude are impressed to 
them. That is, as it is shown in drawing 8 (c) by two DC power supplies 4a and 4b as an 
electrical-potential-difference impression means, using switch equipment 7 as an ON 
state, the electrical potential difference of +V1 of the respectively same, polar and same 
electrical-potential-difference value is impressed to each electrodes 3a and 3b. With the 
sense passed to it by this when carrying out the chuck of the substrate 6 previously to 
each electric closed circuit 1 3, the Johnson Ra Bee current flows to the reverse sense. As 
shown in drawing 8 (c), in each electrode 3a and near 3b, a plus charge is newly 
accumulated respectively equally [ a minus charge / abbreviation ] in rear-face side [ of 
substrate body 6a ], and insulator layer 6b by the Johnson Ra Bee current of this reverse 
sense, and is newly distributed over the surface 2a side inside a dielectric layer 2 
according to it again. The plus charge accumulated in each electrode 3a and near 3b by 
this before having an opposite polarity mutually, and the minus charge accumulated in 
behind join together and disappear. 

[0076] Under the present circumstances, by adjusting suitably the time amount which 
impresses reverse voltage so that the amount of the minus charge accumulated after the 
amounts of the plus charge accumulated before and these charges had reversed polarity 
may turn into the respectively same amount, as shown in drawing 8 (d), most charges 
accumulated in each interior of a dielectric layer 2, substrate body 6a, and insulator layer 
6b can be extinguished. When each [ these ] charge almost disappears, each DC power 
supplies 4a and 4b are electrically separated from each electrodes 3a and 3b, and 
impression of the electrical potential difference to each electrodes 3a and 3b is stopped. 
[0077] Although the electrostatic chuck equipment 1 1 of this 2nd operation gestalt is the 
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same as the electrostatic chuck equipment 1 of the 1 st operation gestalt except the point 
of having explained above and the technical problem of this invention is solvable of 
course Since the same polar electrical potential difference is impressed so that the touch- 
down member 5 may not be grounded under the environment where the plasma 
discharge 1 2 was generated and it may become electrostatic chuck equipment of an 
acyclic type as mentioned above, it excels in respect of the following. 
[0078] In the electrostatic chuck equipment 1 1 of this operation gestalt, since the plasma 
discharge 1 2 was caused above the substrate 6 as mentioned above, a substrate 6 serves 
as negative potential (- Vdc) by electronic are recording. However, as it differs in the 
electrostatic chuck 101 of a bipolar type explained in the conventional technique and is 
shown in drawing 8 (a), with the electrostatic chuck equipment 1 1 of this invention, the 
electrical potential difference of a single polarity and this ** is impressed to each 
electrodes 3a and 3b, and it uses for them as electrostatic chuck equipment 11 of an 
acyclic type. Thereby, the potential difference between each electrodes 3a and 3b and a 
substrate 6 hardly changes with locations, but is abbreviation regularity in (VI -Vdc). That 
is, in the electrostatic chuck equipment 1 1 of this operation gestalt, it differs in the 
electrostatic chuck 1 01 of the bipolar type shown in drawing 1 3 (b), and a possibility of 
inclining by the location does not almost have the quantity of the charge of the plus 
accumulated into a dielectric layer 2 and a substrate 6, and minus. Therefore, after 
stopping the plasma discharge 12, when the electrical potential difference of reversed 
polarity is impressed by suitable time amount, as are shown in drawing 8 (c), and it is 
indicated in drawing 8 (d) as the time of carrying out the chuck of the substrate 6 to each 
electrodes 3a and 3b, most charges accumulated into a dielectric layer 2 and a substrate 
6 in each electrode 3a and near 3b can be extinguished altogether. Thereby, since a 
dielectric layer 2 and a substrate 6 are held at the condition of having been electrically 
returned to the neutrality condition, respectively, residual charge hardly exists but can be 
smoothly conveyed to other equipments which remove a substrate 6 very easily and do 
not illustrate it from a dielectric layer 2. 

[0079] When the plasma discharge 1 2 is caused and this is used together, the 
background of a substrate 6 may be grounded, but since the electric closed circuit 1 3 is 
formed through the plasma discharge 1 2, it is not necessary to ground the background of 
a substrate 6. Therefore, in the electrostatic chuck equipment 1 1 of this operation 
gestalt, as shown in drawing 7 and drawing 8 , when the plasma discharge 1 2 was caused 
above a substrate 6, the energization condition in switch equipment 7 was set as the OFF 
state, and the touch-down member 5 contacted on the background of a substrate 6 was 
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opened wide. In such a case, what is necessary is to switch from the outside of the 
processing room 1 8 with which the semi-conductor processor 1 5 is equipped and which 
has vacuum devices, for example, to operate equipment 7, and just to consider as a setup 
which can switch the energization condition of the touch-down member 5 in switch 
equipment 7, in case it attaches in the semi-conductor processor 1 5 which mentions this 
electrostatic chuck equipment 1 1 later and actually uses. 

[0080] As explained above, without completely changing those configurations, the 
electrostatic chuck equipment 1 of the 1 st operation gestalt and the electrostatic chuck 
equipment 1 1 of this operation gestalt are switched according to the existence of the 
plasma discharge 1 2, only switch the energization condition in equipment 7, and can 
make it a setup suitable for the chuck of a substrate 6, and its discharge. That is, while 
there is almost no possibility that residual charge may arise irrespective of the existence 
of the polarity of the magnitude of the volume resistivity of a dielectric layer 2 and the 
electrical potential difference impressed to each electrodes 3a and 3b and magnitude, 
and the plasma discharge 1 2 according to the electrostatic chuck equipments 1 and 1 1 
concerning this invention, the strong chuck force can be acquired using the Johnson Ra 
Bee force. Moreover, since structure is simple, the electrostatic chuck equipments 1 and 

I 1 cannot cause fault easily, and they are long lasting. 

[0081] Next, the semi-conductor processor 1 5 equipped with the electrostatic chuck 
equipment 1 of the 1st operation gestalt mentioned above or the electrostatic chuck 
equipment 1 1 of the 2nd operation gestalt and the semi-conductor art using this semi- 
conductor processor 1 5 are explained based on drawing 9 . 

[0082] This semi-conductor processor 1 5 possesses the electrostatic chuck equipment 

I I of the 2nd operation gestalt, the substrate supporting structure 1 7 which has the 
substrate attaching part 1 6 in which electrostatic chuck equipment 1 1 is formed, and the 
processing room 18 where predetermined processing is performed to a substrate 6, as 
shown in drawing 9 . This semi-conductor processor 1 5 is explained in the following 
explanation as a semi-conductor processor 1 5 using plasma discharge for plasma CVD, 
although it can use for various kinds of semiconductor device manufacture processes, 
such as RIE (reactive ion etching), sputtering, or CVD (chemical vapor deposition). 
[0083] The processing room 1 8 is formed of the casing 1 9 made from stainless steel. On 
[ of the processing room 1 8 ] the interior, while RF electrode 20 for causing plasma 
discharge is arranged, among those while electrostatic chuck equipment 1 1 is formed in 
the section bottom, the substrate attaching part 16 of the susceptor 1 7 as the substrate 
supporting structure which holds the substrate 6 in the condition that electrostatic chuck 
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equipment 1 1 carried out the chuck, in the proper condition is arranged so that it may 
counter with RF electrode 20. It is formed and the substrate attaching part 1 6 and RF 
electrode 20 are arranged so that the respectively mutual field which counters each other 
may become parallel. RF electrode 20 is connected to RF generator 21 prepared in the 
exterior of the processing room 1 8. This RF electrode 20 is opened for free passage by 
the gas transfer unit 24 through the gas supply line 22 and the closing motion valve 23 
while it has the cavity in that interior. Moreover, many gas diffusers 25 for blowing off 
towards the front face of the substrate 6 with which the chuck of RF electrode 20 was 
carried out to electrostatic chuck equipment 1 1 in the reactant gas (material gas) which 
consists of predetermined components, such as SiNx sent from a gas transfer unit 24, as 
it is indicated in the side face in which it counters as the electrostatic chuck equipment 
1 1 by the drawing 9 solid line arrow head are formed. 

[0084] The substrate attaching part 1 6 of a susceptor 1 7 is formed in a monotonous 
configuration, and is arranged inside the processing room 18, and electrostatic chuck 
equipment 1 1 is attached in this bottom. Moreover, cooling-system 27b, such as heating 
apparatus 27a, such as a hot plate (heater plate), or a cooling plate, is attached in the 
interior of this substrate attaching part 1 6 as a substrate temperature setting device for 
setting the temperature of the substrate 6 by which the chuck was carried out to 
electrostatic chuck equipment 1 1 as the predetermined value suitable for plasma-CVD 
processing, and holding it. Moreover, it connects with the rotation drive motor 28 formed 
in the exterior of the processing room 1 8, and a susceptor 1 7 can rotate a substrate 6 
electrostatic chuck equipment 1 1 and the whole substrate attaching part 1 6 so that a thin 
film may be formed on the front face of a substrate 6 during plasma-CVD processing at 
homogeneity. 

[0085] Moreover, the processing room 1 8 is opened for free passage by the vacuum 
pump 30 through the exhaust pipe 29 and the closing motion valve 23. 
[0086] In case film production processing is performed to the substrate 6 by which the 
chuck was carried out to electrostatic chuck equipment 1 1 by the plasma-CVD method, 
as the closing motion valve 23 is opened, a vacuum pump 30 is operated and a drawing 9 
destructive line arrow head shows, air is extracted from the interior of the processing 
room 1 8, and the atmospheric pressure in the processing room 1 8 is beforehand set as 
the predetermined value suitable for plasma-CVD processing. Next, the closing motion 
valve 23 is opened, a gas transfer unit 24 is operated, while making reactant gas blow off 
above the front face of the substrate 6 by which the chuck was carried out to electrostatic 
chuck equipment 1 1 , RF generator 21 is operated and plasma discharge is generated 
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above the front face of a substrate 6. Thereby, the thin film which consists of 
predetermined components, such as SiNx, is formed on the front face of a substrate 6. 
[0087] Since according to the semi-conductor processor 1 5 which consists of a 
configuration of having explained above the electrostatic chuck equipment 1 1 of the 2nd 
operation gestalt mentioned above is used in order to carry out the chuck of the 
substrate 6 and to hold it during plasma-CVD processing, a substrate 6 can be held using 
the strong Johnson Ra Bee force. Thereby, a substrate 6 can be extensively stuck to the 
dielectric layer 2 (the illustration is omitted in drawing 9 .) of electrostatic chuck 
equipment 1 1 . As a result, a substrate 6 can be indirectly stuck to heating apparatus 2 7a 
or cooling-system 27b through electrostatic chuck equipment 1 1 and the substrate 
attaching part 1 6 of a susceptor 1 7. Thereby, while being able to raise heating of a 
substrate 6 or cooling effectiveness remarkably, it is made to the temperature 
management (temperature control) nearby precision of a substrate 6. 
[0088] Moreover, according to this semi-conductor processor 1 5, a substrate 6 can be 
substantially stuck to the dielectric layer 2 of electrostatic chuck equipment 1 1 
extensively using the strong Johnson Ra Bee force. Therefore, there is almost no 
possibility that helium gas introduced between the substrate 6 and the dielectric layer 2 
in order to gather the heat-conduction effectiveness explained in the conventional 
technique may begin to leak from between a substrate 6 and dielectric layers 2 inside the 
processing room 18 during plasma-CVD processing. Furthermore, since electrostatic 
chuck equipment 1 1 does not almost have a possibility that the residual charge after this 
carries out the chuck of the substrate 6 may arise, it does not almost have fear of dust 
generating by the electrification particle at the time of removing a substrate 6 from 
electrostatic chuck equipment 1 1 etc. 

[0089] Thus, since a substrate 6 can be held in the proper condition according to the 
class of processing performed to this according to this semi-conductor processor 1 5 
equipped with electrostatic chuck equipment 1 1 , predetermined processing can be 
performed in the proper condition to a substrate 6. Therefore, the quality of the substrate 
6 processed with this semi-conductor processor 1 5 is raised, and it can maintain to the 
level which carries out an abbreviation request. 

[0090] In addition, according to the class of processing which this performs, the 
electrostatic chuck equipment 1 of the 1 st operation gestalt may be used for this semi- 
conductor processor 1 5. Moreover, the electrical potential difference in which a seal of 
approval is carried out to each electrodes 3a and 3b of the electrostatic chuck 
equipments 1 and 11 by DC power supply 4 although illustration is omitted is a flume 
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which considers the polarity, an electrical-potential-difference value, impression time 
amount, etc. as the configuration which can be set up mutually-independent from the 
outside of the processing room 1 8 at every before each electrode 3a and 3b. Moreover, 
similarly illustration is a flume which also considers a contact condition with the substrate 
6 of the touch-down member 5 of the electrostatic chuck equipments 1 and 1 1 or a non- 
contact condition and the touch-down condition of the substrate 6 through this touch- 
down member 5, or the condition of not grounding, mutually-independent from the 
outside of the processing room 1 8 as the configuration which can be set up at every 
before each electrode 3a and 3b although omitted, the class of processing [ in / by this / 
the interior of the processing room 18] — or according to the advance situation of 
processing, a substrate 6 can be easily set as the condition of having been suitable for 
processing. Therefore, while being able to plan upgrading of the substrate 6 processed 
easily, it can improve, as a result improvement in the productive efficiency of a substrate 
6 can also plan the yield. 

[0091] Next, the semiconductor fabrication machines and equipment 31 which have two 
or more semi-conductor processors 1 5, and the semi-conductor art using these 
semiconductor fabrication machines and equipment 31 are explained based on drawing 
1_0 . 

[0092] First, the outline of the configuration of semiconductor fabrication machines and 
equipment 31 is explained, these semiconductor fabrication machines and equipment 31 
are shown in drawing 10 — as — the 1 - it has the semi-conductor processors 1 5a-l 5d 
which the 4th mentioned above. Moreover, it connects with each semi-conductor 
processors 1 5a-l 5d, and the conveyance room 32 where conveyance of the substrate 6 
between each semi-conductor processors 1 5a-l 5d is performed is established in 
semiconductor fabrication machines and equipment 31 . The carrier robot as a transport 
device which conveys a substrate 6 and which does not illustrate is carried in the interior 
of this conveyance room 32. Moreover, in each semi-conductor processors 1 5a-l 5d, 
processing different, respectively is performed to a substrate according to a 
predetermined semi-conductor manufacture process. 

[0093] Next, the outline of the semi-conductor art using these semiconductor fabrication 
machines and equipment 31 is explained. 

[0094] As explained in the conventional technique, dust, such as particle which exfoliates 
from the rear-face side of the electrostatic chuck equipments 1 and 1 1 or a substrate 6, 
has the property in which it is charged. When PBN is used for a dielectric layer 2 (the 
illustration is omitted in drawing 1 0 .), it is easy to carry out forward electrification of the 
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PBN particle which exfoliated from the dielectric layer 2, and easy to tend carry out 
negative electrification of the Si02 particle which exfoliated from the rear-face side of a 
substrate 6, In 1st semi-conductor processor 1 5a, when it is used having impressed the 
forward electrical potential difference to each electrodes 3a and 3b (the illustration is 
omitted in drawing 1010 .), a substrate 6 is charged in negative. In this condition, the 
dust which carried out forward electrification adheres to the rear-face side of a substrate 
6. In this case, the negative electrical potential difference which is reverse voltage 
previously is impressed to each electrodes 3a and 3b, adjusting impression time amount 
for an electrical potential difference so that electrification of a substrate 6 may next serve 
as abbreviation*^. Then, since Coulomb force is lost, the dust adhering to the rear-face 
side of a substrate 6 can be dropped. 

[0095] Moreover, the time amount which impresses reverse voltage changes also with 
thickness of insulator layer 6b by the side of substrate 6 rear face, and when adjustment 
of impression time amount is difficult, it is used by 1 st semi-conductor processor 1 5a, 
impressing a forward electrical potential difference, and it does not matter even if it 
adopts the approach of impressing the reverse voltage of a negative electrical potential 
difference by 2nd semi-conductor processor 1 5b. While the dielectric layer 2 of the 
electrostatic chuck equipments 1 and 1 1 which 1 st semi-conductor processor 1 5a has is 
carrying out forward electrification, the substrate 6 conveyed from 1 st semi-conductor 
processor 1 5a is carrying out negative electrification of it. Therefore, the dust which 
carried out forward electrification has adhered to the rear-face side of a substrate 6, and 
this dust is carried out out of 1 st semi-conductor processor 1 5a with a substrate 6. 
Moreover, the dust which carried out negative electrification is left behind in the 
processing room 1 8 of 1 st semi-conductor processor 1 5a. 

[0096] The substrate 6 carried out of this 1 st semi-conductor processor 1 5a is conveyed 
to 2nd semi-conductor processor 1 5b, and the chuck of the substrate 6 is carried out to 
the electrostatic chuck equipments 1 and 1 1 which 2nd semi-conductor processor 1 5b 
has. Under the present circumstances, if the negative charge which remained to the 
substrate 6 when the negative electrical potential difference of reverse voltage was 
impressed disappears to each electrodes 3a and 3b of the electrostatic chuck equipments 
1 and 1 1 and it continues impressing the reverse voltage of a negative electrical potential 
difference as it is to them, a substrate 6 will serve as soon a case of 1 st semi-conductor 
processor 1 5a with forward electrification at them. Moreover, in the processing room 1 8 
of 2nd semi-conductor processor 1 5b, since there is no dust which carried out negative 
electrification even if a substrate 6 carries out forward electrification, there is no dust 
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adhering to the rear-face side of a substrate 6. Thus, when removing the dust which 
adhered to the rear-face side of a substrate 6 using the 1st and 2nd semi-conductor 
processors 1 5a and 1 5b, as for the impression time amount of the reverse voltage in 2nd 
semi-conductor processor 1 5b, adjusting for a long time is desirable. What is necessary 
is hereafter, just to repeat an activity with the 1 5 samed of 2nd semi-conductor 
processor 1 5b to the 4th semi-conductor processors. 

[0097] The semi-conductor art using the semiconductor fabrication machines and 
equipment 31 explained above After contacting a substrate 6 to the dielectric layer 2 
which the electrostatic chuck equipments 1 and 1 1 have, an electrical potential difference 
is impressed to two electrodes 3a and 3b by DC power supply 4. It is formed of a member 
with resistivity smaller than a dielectric layer 2. And by passing the Johnson Ra Bee 
current the electric closed circuits 8 and 1 3 being formed with the touch-down member 5 
which it is contacted at the side in contact with the dielectric layer 2 of a substrate 6, and 
is prepared, a substrate 6, a dielectric layer 2, and each electrodes 3a and 3b Distribute 
an opposite polar charge over each of a dielectric layer 2 and a substrate 6 mutually, and 
the Johnson Ra Bee force produced among these charges is used. After performing 
predetermined processing to a substrate 6, making a substrate 6 hold to the electrostatic 
chuck equipments 1 and 1 1 , By impressing a polar electrical potential difference opposite 
to the electrical potential difference impressed to each electrodes 3a and 3b when making 
a substrate 6 hold to the electrostatic chuck equipments 1 and 1 1 to each electrodes 3a 
and 3b using DC power supply 4 While canceling maintenance of the substrate 6 by the 
electrostatic chuck equipments 1 and 1 1 In case maintenance and its discharge of the 
substrate 6 by the electrostatic chuck equipments 1 and 1 1 are performed the number of 
times according to the routing counter of the processing performed to a substrate 6 It is 
characterized by impressing a polar electrical potential difference with the opposite 
electrical potential difference impressed to each electrodes 3a and 3b when making a 
substrate 6 hold to the electrostatic chuck equipments 1 and 1 1 in a front process to 
each electrodes 3a and 3b, in case a substrate 6 is made to hold to the electrostatic 
chuck equipments 1 and 1 1 in the following process. 

[0098] Moreover, in order to control that dust occurs by heat telescopic motion of the 
substrate 6 in 2nd semi-conductor processor 1 5b, the temperature of the dielectric layer 
2 of the electrostatic chuck equipments 1 and 1 1 of 2nd semi-conductor processor 15b 
is set as the same value as the temperature of the dielectric layer 2 of the electrostatic 
chuck equipments 1 and 11 of 1 st semi-conductor processor 1 5a. When a temperature 
gradient is between a substrate 6 and a dielectric layer 2, a substrate 6 is in the condition 
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by which the chuck was carried out to the electrostatic chuck equipments 1 and 1 1 , and 
carries out heat telescopic motion along these both contact surface. Under the present 
circumstances, when a substrate 6 and a dielectric layer 2 rub each other, among these 
both, much particle which exfoliated from the rear face and dielectric layer 2 of a 
substrate 6 occurs, and it becomes the cause of dust generating. Most dust generating by 
heat telescopic motion of the substrate 6 accompanying the temperature gradient 
between such a substrate 6 and each electrostatic chucks 1 and 1 1 can be abolished by 
setting the temperature of the dielectric layer 2 of the electrostatic chuck equipments 1 
and 1 1 of 2nd semi-conductor processor 1 5b as the same value as the temperature of 
the dielectric layer 2 of the electrostatic chuck equipments 1 and 11 of 1 st semi- 
conductor processor 1 5a. 

[0099] Moreover, in 1 st semi-conductor processor 1 5a and 2nd semi-conductor 
processor 1 5b, although the electrical potential difference impressed to each electrode 3a 
and 3b of each was made into forward and a negative electrical potential difference, 
respectively, of course, the effectiveness same also as negative and a forward electrical 
potential difference is acquired in these. Furthermore, when using two or more semi- 
conductor processors 1 5, in other semi-conductor processors 1 5 except the semi- 
conductor processor 1 5 used at the last of down stream processing, the electrical 
potential difference impressed to each of those electrodes 3a and 3b may be made 
forward, and a negative electrical potential difference may be impressed in each 
electrodes 3a and 3b of the last semi-conductor processor 1 5. 

[0100] The semi-conductor art in this case performs predetermined processing to a 
substrate 6 in the semi-conductor art mentioned above, making a substrate 6 hold to the 
electrostatic chuck equipments 1 and 1 1 . A polar electrical potential difference opposite 
to the polarity of the electrical potential difference impressed to each electrodes 3a and 
3b when making a substrate 6 hold to the electrostatic chuck equipments 1 and 1 1 , after 
this processing was completed While repeating the process of which it is impressed by 
each electrodes 3a and 3b using DC power supply 4, and maintenance of the substrate 6 
by the electrostatic chuck equipments 1 and 1 1 is canceled two or more times according 
to the count of the processing performed to a substrate 6 The charge with which it is 
distributed over a dielectric layer 2 or a substrate 6 in case the total amount of the charge 
of each positive/negative distributed over the dielectric layer 2 or substrate 6 of all 
processes makes a substrate 6 hold to the electrostatic chuck equipments 1 and 1 1 , In 
case maintenance of the substrate 6 by the electrostatic chuck equipments 1 and 1 1 is 
canceled, it is with the charge distributed over a dielectric layer 2 or a substrate 6, and it 
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is characterized by impressing an electrical potential difference to each electrodes 3a and 
3b using DC power supply 4 so that it may offset each other. 

[0101] Moreover, in these semiconductor fabrication machines and equipment 31, 
although illustration is omitted The electrical potential difference by which a seal of 
approval is carried out to each of those electrodes 3a and 3b by DC power supply 4 which 
the electrostatic chuck equipments 1 and 1 1 with which each semi-conductor processors 
1 5a-l 5d are equipped have The flume which considers the polarity, an electrical- 
potential-difference value, impression time amount, etc. as the configuration which can 
be set up mutually-independent at every before each electrode 3a and 3b from the 
outside of the each semi-conductor processors [ 1 5a-l 5d ] processing room 1 8. 
Moreover, similarly illustration is a flume which also considers a contact condition with 
the substrate 6 of the touch-down member 5 of the electrostatic chuck equipments 1 and 
1 1 or a non-contact condition and the touch-down condition of the substrate 6 through 
this touch-down member 5, or the condition of not grounding, mutually-independent 
from the outside of the processing room 1 8 as the configuration which can be set up at 
every each electrode 3a and 3b although omitted. 

[01 02] Since each semi-conductor processors 1 5a-l 5d equipped with the electrostatic 
chuck equipments 1 and 1 1 mentioned above are used according to the semiconductor 
fabrication machines and equipment 31 explained above, while being able to control dust 
generating by residual charge very well, the substrate 6 processed with each semi- 
conductor processors 1 5a-l 5d can be conveyed smoothly. Therefore, while being able to 
improve the quality of the semiconductor device which is manufactured by these 
semiconductor fabrication machines and equipment 31 and which is not illustrated, the 
yield can be raised and productive efficiency can be raised. 
[01 03] In addition, the electrostatic chuck equipments 1 and 1 1 concerning this 
invention, the semi-conductor processor equipped with these electrostatic chuck 
equipments 1 and 1 1 , the semiconductor fabrication machines and equipment that have 
this semi-conductor processor, and a semi-conductor art are not restrained by the 
gestalt of the 1st mentioned above and the 2nd operation. For example, although the 
electrostatic chuck equipments (method) 1 and 1 1 using the Johnson Ra Bee current were 
explained in full detail with the 1 st and 2nd operation gestalt, in the electrostatic chuck 
of the conventional technique, the rate of internal resistance of a dielectric layer is high, 
and when the Johnson Ra Bee current does not flow (i.e., also when carrying out a chuck 
only by Coulomb force), there is a problem of residual charge. Therefore, it replaces with 
such an electrostatic chuck and, of course, there is effectiveness that the problem of 
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residual charge is solvable even if it uses the electrostatic chuck equipments 1 and 1 1 
concerning this invention and the semi-conductor art using this etc. 
[0104] Moreover, the electrostatic chuck equipments 1 and 1 1 can also be used not only 
as the acyclic type explained with the 1 st and 2nd operation gestalt but as a bipolar type. 
In this case, what is necessary is just to make the polarity of the electrical potential 
difference impressed to each electrodes 3a and 3b into a polarity which is mutually 
different in every each electrode 3a and 3b, in case a substrate 6 is made to hold to the 
electrostatic chuck equipments 1 and 1 1. Moreover, as long as the installation location of 
each electrodes 3a and 3b is within the limits which can produce potential difference 
sufficient between a dielectric layer 2 and a substrate 6, it may be the rear-face 2b [ not 
the interior of a dielectric layer 2 but ] side of a dielectric layer 2. Furthermore, not only 
DC power supplies 4a and 4b but it combines with a rectifier etc. and an electrical- 
potential-difference impression means can use AC power supply. 
[0105] 

[Effect of the Invention] Since a current can be passed between the semi-conductor 
substrates which contact a dielectric layer and this and are arranged according to the 
electrostatic chuck equipment concerning this invention, the strong chuck force can be 
acquired irrespective of the polarity of the magnitude of the volume resistivity of a 
dielectric layer, and applied voltage, magnitude, and the existence of plasma discharge. 
Moreover, most residual charge inside [ each ] a dielectric layer and a semi-conductor 
substrate can be extinguished by passing a current to the reverse sense. 
[01 06] Moreover, since a semi-conductor substrate can be held in the proper condition 
irrespective of the environment of the processing performed to a semi-conductor 
substrate using electrostatic chuck equipment according to the semi-conductor 
processor concerning this invention, predetermined processing can be performed in the 
proper condition to a semi-conductor substrate. Moreover, by passing a current to the 
reverse sense at electrostatic chuck equipment, most residual charge inside [ each ] a 
dielectric layer and a semi-conductor substrate can be extinguished, and a semi- 
conductor substrate [ finishing / processing ] can be smoothly removed from electrostatic 
chuck equipment. Therefore, according to the semi-conductor processor of this 
invention, a substrate can be smoothly processed in the proper condition. 
[0107] Moreover, since the semi-conductor substrate during each processing can be 
smoothly conveyed while according to the semiconductor fabrication machines and 
equipment concerning this invention being able to hold a semi-conductor substrate in 
the proper condition using electrostatic chuck equipment and being able to perform 
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predetermined processing in the proper condition to a semi-conductor substrate 
irrespective of the environment of the processing performed to a semi-conductor 
substrate, or its routing counter, the yield of the semiconductor device manufactured by 
these semiconductor fabrication machines and equipment can be improved, and 
productive efficiency can be raised. Moreover, according to the semi-conductor art 
concerning this invention, an electrical potential difference is impressed to the 
electrostatic chuck electrode which electrostatic chuck equipment possesses. By forming 
an electric closed circuit from the semi-conductor substrate which contacts this 
electrostatic chuck electrode, a dielectric layer, an energization path member, and a 
dielectric layer, and is arranged Since a semi-conductor substrate can be made to hold to 
electrostatic chuck equipment using the Coulomb force which an opposite polar charge is 
mutually distributed over each of a dielectric layer and a semi-conductor substrate, and is 
produced among these charges A semi-conductor substrate can be held in the proper 
condition by the strong chuck force irrespective of the polarity of the magnitude of the 
volume resistivity of a dielectric layer, and applied voltage, magnitude, and the existence 
of plasma discharge. Moreover, by impressing an electrical potential difference to the 
reverse sense, most residual charge inside [ each ] a dielectric layer and a semi-conductor 
substrate is extinguished, and maintenance of the semi-conductor substrate by 
electrostatic chuck equipment can be canceled. 



[Translation done.] 
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2r*ffi|-r«»^f-v-y^^a<7)MiB^««t®tcl9IB 
¥aW*fflK£«J)*S#fcflL «iE«Wf-v -y ?«8£K« 

je £ ep jd l t w tmnikm t z v>wm»m iz mm l x u 
w2ixzmm i m#mwi.k<7)miz'm®Mz$iii*&. m 

mm-h i k i o t s Htrtaiji«^s*5 i^mrta^f*: 

iix^>om^f|S]±^ra^ t •?> ^ -o y^j ij^ LT „ 

k*mkk-?hi><r)X'foh. 

[0037] zcowM<D^m^mifmzi5^xi,i. ^ 

^imfcem^ftmizmf&t&wizim. ±ti 
imi}^mffiz&fxmifbti&mwm®mz&m- 

tcio. t?«^-^-y^sia^fflv^T^*a«^affiE^ 

[ o o 3 8 ] ttz. ^WMizm^^m^m-^m^mm 
•t&izhtz o . mzm^z x o zxmzttm tx i>mh 

[0039] mffiw.** -v rmmizmm^mimmz 

-it h mzmmvL^ y rmmizmaLtzms. 

-tzzkizx^x. mm*** v?$mizizim* 

[0040] BuiB»€f-v -y rmmzi: h mwmtm 
n<r>m$&£v*<nM&*mmm Y )m*kki>i,z. m 

BfcfcvvCflJBElHtf"* -y ^iaitcWfiE^NIfMeRSrfil 

mmzmicthk^, 

[0041] I5IBS?«^- J r y 9^W.z X h MIB^^« 
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ti^-t^xcomimtxmmm^ -y ?$mizmvt 
mfomfczuftz -e* mzm mwm tiz~ 
^m^nmcou&b . mm$m*mm-thmzmz 

izmL<*&±o izmmmm^ -y tmmzn&z mta 

[0042] vxkm^tc^mfttmxmiz xtm. mm 

Mmt&ZbtfX'ZZ. 

i o o 4 3 ] £ t?iz. *m i nizi&&¥mfafcwmijm$: 

TMb LXhmh^\ 

[0044] mimmmumzmmnfomx <o&m 
mv'^^&mzx^x&f&Lx. mmwrn^mz 

=Jb yyy- 7-<-y?mg£$:Sifrfc in. 
[0045] 1 fflc7)frl5t?«^-v >y ^SS^LT lufB 

-y 7m&*KwzmiLizim.®mf& bbi> 
iz . itrietf a- -y ? tggt iiris¥##:ffi££«# £ -fr 
^sfcBufE#i?«^-^ -y rnmizmnt &w±com& £ 

[0046] 1 <l^H(ilBffmf- J r >y 7mWlZtt LTfJIB 
y ?mffi£^£3fc£««IMIf£tt"?> i: 

sm^MfBS-flfm^ v rnmizmvt z>n&<r>m&* 
B5fa#»«f-r -y rnmz-b ^K^ttm^hwtt^- 

hb iv>. 

[0047] UJLh^^4^*J!aa^«^ctii(i\ 

«ja<o»*f-T -y ? mmx-m^wma t v^mimmz 
^^ixhmMco^.<Dim^msiX'% h 1 t tt, 

[0048] 

Sg 1 <omto»JBfc:«i»ttf-v y lt.Hl- 

[0049] *Hi®g?suoil?m?-r 7^gll li, II 1 
tStf i 0 fc, f^ttf*a 2 , y ?««S3 . .1 CD 

Mf+ -y 7«S 3 IcttES: ftftrt-SWEBlftHf «4 . 
tiiVSWIfWiJ: OfflSPfso/J^v WtJ:oT»jS$ 

[0050] mmi*m2i& : ¥W38VilzMi&Zti. %<r>- 

mrn t Lxcomm 2 a Mi*m#&& 6 vtrnztixwi 
wztiz. z\<r>mmwm2<r>mm2 a.\,z\mA^m{h¥ 
&S3Bmztix\>->&. im.fom2<7)ftmzii, %<nmm 

2 a t iiZLttmcomm 2 b mx-h & , 6 

«f-vy?«B3a, 3b (OT,ll3a, 3bfcB& 
WtZ>« ) tfmthtlX^Z . Ztlt>2m<OWM3 a, 

3 b tt£»(3tt& izm? t» tlX ^tttC. i tl $> iz 



ztix w& mn&m 2 cFmwfimumm 

X'h&b-f&b. #ti3a, 3btl P««=il2C0F*=I 

Hi- 6 i t § J: ^ tc, *ft<? tiS.Wzfo&lzm&Vi 
±tti¥Hmtl,zMf&ZtLX^&Zbtfiif& U\ ifi 

[0051] fftft -y ^^a 1 1±, z^mmftm 2 <r> 

mm 1 7 t 6 1 <50racO«i^5:?&i;SS(f ^rV>SffiO 

»R«««|J16<0±iii*«a«t'5fc:Rttfen4. -Otic 
»fc*JV^T, »WftJi2tfD±H2afcaEK6(?5SH** 
jRWfcHHIS-friifcfciiO. «1£6?>Kffi£««[&» 
gqi 6cO±Efc^SW^B&^®Wt^ 3&»o^— ta»$ 
l/v^T(i:, 1 6 KUX «5 ft 

ft^^f*3*T^ JD^B2 7 a$>l,V^i^t2 7 
McioT. «^6?rBg%-^jD»L7tO. 

[0052] *mtmmiz&^xa. mE.mu^®.b l 

Xcr>2m<7)U$SMM4 a, 4blcj;->t, #ti3a, 

3 b cii^ii-mis] t-mm^m t«BEffico-vi<y)« 
m-iXotz. mrn*m2ttm#m2£mtLLxwM. 

m2<7)ftUc03m2 aC £J:tf¥«ttc£8[60et«# 

mmA «± . 3a, 3 b fc^r t r -t^-e^flfflsi^jE 

[0053] Uhlz, f?lf+7;gllli. laitJi 
1^0 2 IZtftT X o iz , mm^il^ffl 2 a |c» -5 T H t ffi 

tciO. f?*^-y?§il«lJi. ft^-l.idtc, em 
*»2^|*IgP^ffi2 afflOWi. 3-WS&3 a , 3 btc^ 

[0054] a«^sia5«t Lxnmm&tf 5 

to-^mu&tmftmi. e izmmx-z hXoiz. mmmm 
vmmt&t-^mzx ^xmmkmzm 2 aizm&zti 
xmifbtix^t. ztibbi>iz. mmmt5it. %<r> 
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zmw.1 <wt> mwitmw7 tv&foi-&. ) iztm 

>vmiz us o , $>s v y$mt,z LtiVtzztiz 

mi ax xs*mi*mm 6frt>%& mmmsz s cowmm 
tfzimmmvmzwvmz.&zttfx'zz. *mtm 

[00 551 *fc . *Sa«BJBfc:*JV^Ttt. iOf^ttf- 
*v^J«iUc^-r'y^S*i*iNWHHE6 (JSTF. * 

»ft^il**e«ia6b36»iJ,«j«Sil'rv^4*,«04;i-i. 
[00 56]<JCK, #3W0BJ!Rtf>»*^-r 7^11 

tSKBti. JaT^)BHBJc*jV»T. fft»K6 btJ±l^£ 
«**6a<0**l-WlO««JKn* <l*J*ffifi») 

i2 (a) tc^-f J: 3K> R2 , R3hfi>. 

ism*Ji2^a*[pit=?»-ofc^ffit)i^ (ame 

Sib*) *>*&SfcRli:U BM#m2<nm*Jj[liHzm 

ofcfMWKs* ( pwhssi* ) <o** ssntn. 

[00 57] if, 2{l<0Itg?[«j!g4 a, 4 MC «fc o 
T, 2<!<73®g3a, 3 b iz^fl^ix- V 1 SrEP 

«, jmhu:l-c;hvi6*l&. m&Ltziioiz, mn.w 
m2v>nmz{s., mm^m2x v )^m,mm^m^ 
mzx ix&tftztix\.-*& 1 1 i>iz. mmztix^zm 
mm 5 tfmf £ *vo . 
[0058] ztiizx o . ^mtmmcomm^ v ?m 
■ikuswcu:, 12 (a) ^-txoiz. wmm 
5 , 2 . mme b . mm£ft6 a . tmme 

b, RtfM2. *LT«fi&3a, 3 b V^Hi/TCfl; 

7^11 <^)SM6 £-fr#>£«*lttnillft8<tfg: 
filaJS&U:, 12 ( a ) <T>X o IZ^tZ b tfX'Z h . #H 

mt^r 7 7ti5^tlir7X7KtJigI Lft*&-£K:0 

**mmmi 2 a x vmm 6 ftmzm&t &zbwx-* 

iS<t:l/li3a, 3bT«Sva9mig»8*»lW-4ii: 

[0059] 2mv>mmm®3&8t,z> : a >y y ■ ?- 



*W ?^SEAWl4 ZtizX 9 , 02 (b) (c^-fid 
fc, 8lttfWB2<9*B2aM<75rtaW=, Ml3a, 3 
btj*|to^-4ffiBC #ii3a, 3 btcqiflnUSrWE 

4 6 a ^KffiCfllfc i *£S*JSS 6 b <0rt«fc . 

wmwm 2 <r>mm 2 a mconmz-?^ i-xmmmmz 
titiitL&tttfa-t&iiLmz, %tit>-?4i-xmMt\®ffl 
w&n&ny-^xmzh^m^z , a^icr&A^ft 
-c#«$ft4. ^^.tatc, K«^S2«orta5t, sk 

**6atf5j|H«feJ:t^a«K6b<?D|*jSPkt:ti. 

(111-) mtecommtztiztimnztixii- 

iS-th. X D **WK»BJ^"4 k , 2 2 

S«6^Kffi(I!lT'S>&^JK6i:tgMLT> ? a>'yv • 

0 , v-r i-^mmmmi^m2(omm2 a-^zm^ix 
x v ^zmcofflchcowaco 0 *> , paatftifitc^ jkc^i 
ztuzi^x. y°yxmm±. mm^eaa) 
mmmt5Xwimm6<D. mm^m2comm2 a±iz& 
nx ^ ■?» 2-mvm^wmzft pit h eic^it: 

[0060] JiLhtaBJi Lfc <t a ^(BSeBJB^IMSf- 

iiisss^^ 3 yy>- 5-<«y ^«a»*8sai* i t izx 
0 , 2 1 6 a wkmpj a x vmm 6 
bi:T-, %n^%<?)^zmnmzm.>bfr'o*Mm.(n>* 

h . Ltztf~>X , *HJfe^ffiOff v ^ Hit 1 J: 

■/7jizn&zttfx'*&. ztiizxK). 

st 1 i±it 6 j^^f + 7 ? ^tf a- 7 ? lt . mm. 

ftmzizw&^hzktfx'^h . iottssttjv^-r, 

[0061] m*L6 izttLxmfenwstfmztitzik. 

3 a , 3 b Ic^feSEpjD Lfc«Efc ±Z Z comitS. 

-f -T=5r^*>, ®EEPSa#Sfc LT<0 2«<Ofi8MKB 
4a, 4bl,ZX-oX, 02 (c) tC^-fid^. 
3a, 3bC, -f-ix-fixlaltffitt^olHltmEfficOVl 

it, ikimm6£i-*v?-t&mz%LLtcfoZkimm 

0)1/3 >V >■ y-^ytmfiilzX-oX. 02 ( c ) lZ 



&mm 3a, 3b tt&izti v it . tmtkm 2 (Dpi&nm 
BS2a«fc, mwL*ft6 acommM&xvtmme b t 

[00 62]**wcii. aftS^'a yv> ■ 9— *c 

7;tai:J:-pt.#ti3a, 3bftififc*jvvc. R 
S«*tt6 acO»MIIi3J:tf*&liJK6 blziimtz 

«rj83fclWW& 02 ( d ) (c^iT J: 5 
IC. StttftJI2. IS**6a, teXXftmmebCDZ 

■C#S. -t*t^*«?¥*9&ir«f«L7tlBfc:. #«^3 
a, 3b*^4HSSW«4a, 4bS:«««t=W0« 
#t!3a, 3b^<7)m£BOEPfln2T<?it-r&„ Cix 

o , mmfom2io±zfimm6iizti'?tiWMmz* 
vftLxm*L%^m<7>mm'^p)ttizMmx'Z&. 

[0063] VdcWPMLtzX 3 fc. 3**«9BJB(!0»«f- 
fflLT^V^r y 9 t\ btfX'% &iZi>fth~f, 

mmfam 2&x x/mm e izM%nm<£. t 4 & 

ififlrv^. .IfUciO, 3HR6fcjaiE'fc«JB"C*«HiS:J|[ 
"TCI b i i: 4: fc fe: , 0^ US: V**« Ltz' f 
7/1^5: fc\ H^t^r^yxh*^ (%*) -^4**^ 

zmmix£mztihmi.6<v&M : £ft±x'Z. u^x 

tt#«i *) 5r(6]± LT^6S6*5r±(f & £ t & . 
[0064] *HJfi^®«0f#«f-v fciJWC 
li. m 1 „ 02 ( a ) — ( d ) „ *>J;tf03 ( a ) , 

(b) iz^-rxoiz. m$.ez. *<nmmwst<ftt>ti 
x ^ztmm 6 b am&tt 5 izmmmMmtz zttz 

X *)&m-zmtfLb LtzW. 04 ( a ) . ( b ) xv 

05(a), ( b ) iz^-tx 0 iz. mime b tmmm 
»5h^. mm#m2&ftLxfaimizimz-£xm® 
•t&mf8.bLxt>mh%\,\ ztite. mmwm2<r>p\u 
izi> u -7v,w® t m.xmt:%msmm®&z&mTZ 
htcubx'hh. mtm& 5 nwmt&mi-v 
mm 1 <o+*«. -tzttzmm-* y rmm 1 izm 
flit- 4 &r 6 «4>*»Kawi-r 4 <t a ten**-* z t # 
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mx-co^m Ltir* h x% . snam 5e>jh3r 

[0065l4fc. H6(a), ( b ) iZijk-tX o IZ. 

mmw 5 twrnme bti mvzmi>*%f§mzm? 

XffifflZitxmftzffif&k LXi>ffib*\,\ ztiatm 

bm^nmmrt-ftiiZT&mx, zozasiiz h >*>i>m 
m { mtixmmm®B&imf8.zti&fi:tbX'*>z>. * 
tz . mmm 5 1 tmm ebb nfswsaatffo ^iz 
fc^Tt. z^ffinn^X'ayryvzBm-t&fz 
mmwm®mi&LiL-r&. $^>t. 06 <b> ^ 

f J: 3 1 . ««JS5» 5 i:ig^J16 b i: ora<OPt^^f«ffl 

lx. *<nffl®izfmm®m&fa±.2it&i&ibbLx. 

6t«Ha**L"rv^iec. M«ft«2i;«s^lK6bi: 
<nmfrt>tfz.&ffih.ftLX. ZtLtfW®<7)ffimz%&}5 

ztumb'zw 

[0066)4^. *n«9B!!s<o»«f-fr •/ ?mm 1 

ffl*4«flS3tiJ:t^iS«!lB«5{i. 03-06 K^rT J; 
3tc, ^^^^*»««HHRtiftSfflrSgT*4. R 
2 £ . ZWmmWBb tch X 5 CJB&Lfc* 
03. 05. fcit/06 t^-T <k 5 fc. «^3fci 
V^«Igi5« 5 *2v^cWMifl*i: tc&X o tcS»LT i, 
«b*V\ 03 (a) , (b) £*>wr«. *&&com 

iz&j&LX n&PWtk tch X d fc»»tfe*&**UT* 
0. 4fc. 05 (a) , (b) *JJ:IX06 (a) , 
(b) fcrfi^Tli. mM3&XlfWmmt5**:ix?ti 
1 ffl-ToPI^Rtti: =5r 4 X o fcSttfe*^** LT v ^ 
•S. 4^. 04 (a) , (b) tc&wcii. «®3*>J: 

i^«ifia»f 5 i mT^wmz&ttizBi&-t& 

bbi>lz, %tit>9M3i5X T/t£t&&tt 5 tfsmfom 2 
V>Wjfolz%t~>X$3Llz®m-& X o tstut^s 

^LTV>4. >Sr*3. 03 ( a) , (b) —06(a), 
( b ) fct$Wt\ Ztl-?tl<?> ( b ) T'(i^«#:Ji2(cS 

«6A i ^«t-C^.S.^.«Sr0^t^*v 
(a) T-(i0H5-^<-f43tft^. S«6O0^5r* 

B&Lfc. -e^fcktfe:, 03 (a) . (b)~06 
( a ) , ( b ) fciJWC. ZtlZtlCD ( b ) T(i«ffi3 

[0067] J2LhRffi Lit J: 3 *ll)fl^Off«^ 

a- y ^ sia i tefc v t± . £ ^. h mm 3 ^ i ism 
m&tt5cowmvm. mtt. texi/mm. 2t>t,zumi& 
mt5<w&tf#&z*. mLetzM-tumzbizmt 

X. fftjlf4Lt«:^t^li. «fi§3t3<tMgife 



^Xizzcoiy'syyy • v-^-ytmmzx^xmmk 
m 2 *?wm 6 b & t- cora^iiASix hmm<r>m zm 

£3&l:#2U^c?gtl£5£T'#.2>. Ltetf-oX. Zcoffi 

mz^-z t% <*&ttis a yy y • v-^yfjjzmm 
x-zhttuz. m?mmw%i£!ki%:^imt-&h-*t 

izmmx-zz. mm. yyx-rjmtnwm&ML^ 
x^y 9 u yytcznmsa-mzii^x i>mm6 zmie 

[0068] (m2mmmm) mz. *iw2«n 
mn&miz&mn^ ytmui i £ . minxxm 
8izm^xmw-t&. 

too69] z.cDm2mmmntm?-* >y 1 1 
«. ztitfmffiLx^&im$m5<Dtmvmi}K 
Ltzm i mmmcomm^ y i lx w& 

vtrnzmm lt i mw&m<7mn^ •/ ? 
TK^-tifcfcfcK. m^Ltimimmmmtm-'nm 
[0070] *n^«oi?i;f-v -y^mmn 0 

[007 1] OT. WiftLfc* 1 S6i»BJB*>»*?"* >y 
? Hfi J: 6 Of-vy?. fcilX-eco^cott 

mwz-o^xinmyitmmz. ^mmmmcommi-^ y 

ttH^C^WC. 08 ( a ) ~ ( d ) itiLooSKB 

[0072] »1 3SH»!B<0»*** >y t |S|« 

fc. 118 (a) <k3C 21i<0fiS£ttaR4a. 4 

btiot. 2<lc7)®i§3a, 3 b tC-eivTft- V 1 £0 

1 1 1> . m i mmmmcomm^ •yrmw.it® 
»£. mmttLxm^L>tih. m&mmsnmmMm 
loo. mm6<D±-%<,zyjx-?ttm, 
1 2 ^e^-r t . m i 58*»»«o»**"* -y ?mw. 1 
j:t««6-cjtt«**ifc. tmzms. man 2. « 

»K6b. »£*«!6a. «6b, K«ttJf 2. % 
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[0073] mL<mwi-&t. ii6^)±*tr5x 
~?%cmi 2*fgzvrzzttz£*) . y°7X-?ficmi 2* 
fcswsfutvpfcioT, ^6e#{iT7Xvsjm 

1 2tc«t-CM«{4 (-Vdc ) fc3M>. liui£L 
Jti?^. #li3a, 3bdi > -tfi-WvW-Vl 
tfrtKE#9«lll§*vO*4. ZtiizXK). f$mf*»2*>J: 
l/S«6S:^L^#«fig3a, 3bt75X7tfl2 
fctoBliomtSIUi. ZcomimWtHz (vi-vd 

c ) tsrs. -r&t. #««§3a, 3 bi: r^xvstm 

1 2t<vmz. #ti3a, 3b. IH««=S2 (ftm 
fii*r 1 ) . ffiSIK6 b. SS**6a, 

12. -e LTgtfigp(5 1 4 1 v^a mttwmtmt lx 
(Dn%mm®3&i3tf2mBf8.zti&. zom^. nn 
^■y?ii tfoffls 6 **«>fc 2 mconMmmmss 1 3 

<7)^fiffi[MlS§{i. H8 ( a ) CO i 3 tc^-r^ f: 3&*T'S S . 

[oo74] 2fl<?}raftffiig» 1 3^^* 3 yy^ • 5 

y ^«oS*«ti?> Z t IZJ: 0 . 08 ( b ) tc^-T i 
die. SW*MI2<i^ffl2a«8<Ortfflfc:, #ti3a, 
3 b (C«|*I-r iffiBt . 3 a , 3 b £fflfln Lfc* 

J>-?>*«*#:6 a(7)Kffiffl!)fcJ;l/^^6 bc7)|*|gC(C 

t s vm»m 2 nmw 2 a m<?>ftmz v w 

Snti«$^„ <r«0j:pt. »WfWB20rt»i:. 

X^-tt. Lfztf-oX. y'aW^-^y^M 
f iJffl Ltaiv^-v -y ^ TJ^f*-?. £ i: ^t't ^ . i#L(£ J: 
*). mnrh^-v^mmi U±W6L6*%i\^w?l}X' 

y?Lx. mmfcm 2 z t ttx-z 5 . 

zcovmiz&^x . f&SB-f&idt;:. ^6tc(±«^^r 

[0075] 36K6{c»LTJ5f^<0«saMSt$n^a, 
75X7fttl 2^±i6^i:h t(C Mi3a, 3 b 

(Canaan tfc«Ek § tfMe»fiw*Ri t vicoms 

ESJJD^S fc 2 a , 4b(:io 

T. flJ>jaiieB7&*y««i: LT. 08 ( c ) iZjk 
•fX 0 #«® 3 a , 3 b IC. -eil^ixISI t«tt**o 

mm«ffllHlS&l 3tli. 5feg««6 5:^>y^-rSPg(c 

ssaxs. dcoitrfii^co^gyy^ • y-^-y ?nmzj: 

-5T. 08 (c) C^-TcfcaiC. «-ttfi§3a, 3bM 
icfeUT. 0i««c®2OI*lS[Pc7)«B2affl|{C{igf!tfe:7- 
7^tf*>'. S«#tt6aCDKMi& < kt/i^]BI 



ZtLXftftt*. ZtllzX*). #|S3a, 3b#£t 
[0076] i<0R, WfcffilS^7 , 5X«»<0l 

azmu-t&mmzmmzmwi-t&zbizxo. ms 
tf«*it6 b«**ieftort»fc#»§ftfcttflf*j&ir 

RtC. #«B3a", 3bj&»^>4HSSWaR4a, 4bJt 
5»MH»9JtU #ti3a, 3 b^cOttJE<OEft!JDSr# 
it*"*. 

[0077] z.<^w,immm.(mmri-^ >y ?mw. 1 1 
?sia i k r t-ca o , *m&mm& a «x± 

*>-&*>A/C*4j&*» MiSL^iaC 75X-7M1 2 

mmnmnrh*? * 9 mmt x a tm— «t 
[0078] ^mmmmcomm^ yrgmn iz&^ 

2 5:i8;UW. ««6««^<7)^«-cm«ii (-V 

dc> ttch* t^h-hK %tmm\,z& \ ^xrnwLKM 
mmntm^ ^iou \m% o. is (a) 

•tX 0 fc, *«fl<Offtf+ >y ?£IB 1 1 T«#««E3 
a . 3 b Stt*>o|3|JEc7)«E2: EPJn L N JfiffiM 

*) . #«fi 3a, 3 b k 6 k <0B<0«{S*li*]5f t= 
J: -?T ft££Sfl&'f « ( V 1 - V d c ) T'Bg — ^"C'J> 

wni 013 ( b ) lz^ZtlXU&MWm<?)&m*v 
7?101 kJiHSrO. SW*Mi2tJj:t^K6rtfc:# 
m-t&TyX&Xt/'T-i i-X<7>nfficr>m.&tfmmi,z£'o 
TIIifcfilli%t^V\ Ltztf~>X. r5X7Ml 
2*jh*fc», 18(c) ^-Tidt:, #ti3a, 

3 b tS«6 •/ ?^4IRfcHatffitt<0ttE*j«S 
ttfaXftmth b . 08 ( d ) IC^-T £ -3 

3a, 3bftifitctJV^T»W*Mi2*J«fc^6«6rt(c» 

izx<o. mn.f*m2t5Xxsmm6tt*tL?tLmsmiz't> 
&%ttmizmztitztfmizfcftzii2><7)X'. %tgmm± 

[0 0 7 9] T^XvJfcmi 2£g,r LT.Ti"l£{#ffl-f 

y^x-7WMi 2*itvxm%mm® l \ 3tfB&zti 
&tz#>. mm.6cr>mfflzim-?z><mte&\ x^x, 
*$mBm<?>®^* y?mmi uasv^ttt. 07*3 
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»W5tHittL/£. ;<oi5^. ;«5»ttt7^ 
mtiffl^iiRtni. ^mfawmmw 1 5#<ii..i><?ij;tt£ 

[0080] ELhSfflB 

f-v y ?SIB 1 k . *HJt^®<o»«f-+ 7^111 
kil *ii.6<0«lS*^<SaS-t-*ii:*<. 75X7 
fttl 2<0^«fc:i6fC«JO*iSai7fc:tJtt4a«tt 
JRfcflJOaUSJWC. S«6<0^>y^*5J:^<0® 
Bfcfcji LfcKJgfc-*-* i k &X'% h . ttb-h . *«BJ 
(c«4»«f-V-y^il«l. 1 lfcitUf. I^«**2 
<^f*SfflaS5*S<^* ^ s 3 a . 3 b 

Kcr)m&&xxf*;%z. T7x-?ficmi2<7)Gm<,zmt> 

yyy • 7-< y^7J$rf'JfflLT^V^-v y^^^»4 
<Ik*>'T'#S„ tfc. IWf-w^fKtl, 1 111 

[ o o 8 1 ] acte. mra u^st 1 mmmmcomm^ y 
?iaii *fc{i^2^*6^«<7)»«^^ -vrmwi 1 1 

5. 

[0082] ^CO^^MSSIS 1511 19 t^-T i 

ate m 2 mmmnffiw.i-A> -vfrnwi it, mm^ 
■v >y 1 1 *«R»t 4>*is««fiy*» 1 6 tt-thm 

8tSf^lBl 7k, S«6tcBir^««S^Jfe$^SJ!ra 
M18k, SHflBLTV>&. £<D¥SfM!Ul§£Bl 5 
(i. RIE (RjCtt-f^-vx^f-v^) » XHyfVy 

?\ b&wxcvD uv^fsM&fk) %t\ &mv>*m 
fcmwmMy°vtxt,zm^z>z t tfx°z amm 

[0083] saa^i 8{i. tfutrxf-yu.**!*)^— 

7 , 5XvSW^jBi-ffc«X0*ffliS«Si2 0j6« 
Ha§iiTV^kkt>t. -5-^rtgirFfflltc{±, «M|f-r 

1 1 -y ^ Lfc«0B^)»R6 £]8I$:ttflM=«»-r 
£»R«M$SSk LT^-kT^ 1 7c7)^«^g|51 6 
i«iS»B:ffi2 0kMlSj-r4<i:-3^SBa^ii-CV%4„ 

»««»a5 1 6b&m$iwm2 otii -e^^-? f ^^^v^c7) 

*tl"jU£3 BB*«Wflc«r* X o tM§fitiS§fiT 
v^. ffiJQIA«S2 0U. JDaSl80^HiS(t^ii 
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12 0(1 {-anaucSHStti/rv** tt tc« #x 
ttttv 2 2 j: vmm# 2 3&iYLx xxmi&sm 2 4 

fciliiSft-O ->■£>. ©JS&«€i2 0{i. *<0|« 
^idtc, {£36^82 4 £*)mt>tLX<&S iN 

[ 0 0 8 4 ] 1 7 aStittftttlS 1 6 ii¥8« 

B 2 7 a h h V ^iJ&SJRS: if <0JfcS«gB 2 7 b siflR 0 ft 
W^ft/C^S. -f-feT;? 1 7fi. «il8^ 

»fcRtt&*lXt*S(Iirai»!HE-* 2 8tc«g|S;HT*i 
0 , 7"7X7CVD Jt&Jl+fc: . Wm. 6 CO^B (C^EK**% 

-uzBti&ixhXo^ £K6£fK?-Yy?£Ki 1 

[008 5] $531 1 8<i. #WVg2 9ticfct/ll 
H#2 3£tf-LT. 3 0 £333*1? V*&. 

[0 086]r7X-?CVDSCJ:v. f?«f-v-y^SI 

a 1 1 (c** y ? ztitigM 6 izmmmmzmtmz 
m 9 ^wsa^stv^r a tc . was 1 scornm* ^ 

^5rfe^T. J&aSl 8F*IOMESrT7XvCVD^a 

# *«*&iSB 2 4 zimz-tx . vrmw 
tti>iz, &m%imM2 lZimz-ttx. m 

W-eco^m^l^izy'^X-^WM^^^h. Ztilz 

[0087] £XkUWLimfto>b%&^#WmE. 
15iZj:tHi. ^X^CVDJ&BlitHcMlGSrf-^-y 

? lx Qkw?& tzMz . itr^ ttim 2 mtmmcomm* 
t7?gti i &m^x^z>cox\ siv^'a yyy • 5 

-<-y?7j£fiJfflLT*IR6£#m:-#S. £*lfc:«J: 
0. »«f"Vy?iSBl 10l#tt«I2 <09fc*iVvc 

z^mmZ'-m^h. > izm&6t:immz®mzitz> 
+r*7? 1 7<rmm&mi siestas 

«£flnS!3BB2 7 afc|.^(iaaiiI2 7 b(cS^#$-fr 
4 .1 CimciO. ffiS6<7)M?L *4V^i 

!«Jl«**fl/<l*l±3tlIkmikfct>t. * 

«6<oaa?»a (warn) «>j:"}fWKrc**. 

[0088] 5tC«tfl{f> 



iv^'syyv- 5-^-y^^jSrfiJfflLT. IWf-ir-y 
?^B 1 1 cr>wmfom 2 C2« 6 £S«l«fc£:m«fc:ay 
m% J £hZ.ttfX'Z&. Lfc^t, ts!*S«{-fc^T 

k £7)^tc3| A He^ , r^XvCVDJSJl 

+ izmm 6 fc isms 2 1 <nm- t>imm 1 8 co^mz 
yx hmLn&zix&Kiiztcw 

[0089] itfOi d fc, fftft y 1 1 ^fit^. 

[ 0 0 9 0 ] i<50¥^f*=5Q;a^a 1 5 (±. ^fL^' 

tf ^ «SSCD^BU=J& t X . 1 XiRKitft -y ^ 

icantS4 (c j; oiw^^ -y ?mw 1.11 ^#«® 3 

a, 3btcEn^T$^4ttff(i, *<0ffitt, EPJD 
B#ra=5ri:'$r. WSl 80#Mtt>fe. BU#«fig3 a, 3 

a , 3 b r fc csv ^ai4it:ift^ng*fli« t -r 4 1 

[ 0 0 9 1 ] fctC, «Sc{l^¥«fri5!ia^B 1 5 
4^f*Sit^E3 1 . t5it/i^^(*Sit^a3 1 

4. 

[ 0 0 9 2 ] ^^*Mit^S3 1 C01S^«B&^ 
^•T4. ^^^#:SSt^«3 Hi. HI Otc^J: 
3 C & 1 ~S?S4 cOMai LJt¥««s«S^a 1 5 a~ 1 
5 d TWg>. ^*^it^a3 Hcti. # 

wmmmi 5 a— 1 5 do^fctt^^eco^i*^ 

^4^jM13 2*<tStt^>ftTV^. ^cO«iMM3 2C0 
S«6^J8iM-r4H^t=5rV^J)gi*^ai:LT 

MSSBl 5a-l 5 dCiit, vtli. Bf^^^MiS 
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[0094] V&k&ffilz&^xmWLtz «fc 3 
*«y7§£«l. 1 l^BS60«I»f.MftSA-- 

t- * 9tw:Zff>yx himm.-tz&Mtf$>& . lime 
2 ciai oi;fcv>T-ec7Dii^$: : aiB&-ri.. ) cpbns 

JHVtf:«£\ ^*®2*^fiJSILJtP BNA-f -f ? 
/W4jE#*LB<, 36E6<?DaBH«*»^l«Wtt/SS i O 

2 M'-x^r 7)isti:£ten?%mh%\m\p\tfhh. mm 

¥mft®mmWl 5a(C&tvt. #mfl63a, 3 b (0 

li. it^m L>t ?x v imm 6 aKnnefMr*-* . z 

Oi§£\ WizWR 6 tf>»*#*± 0 fc 3r ■?> i 3 CUffi* 
SWfilfciWLo^ #«ffi3 a . 3 b KStgfc 

[0095] a^mjE^EPsn-r^^rati. s«6s 

Mffl«3^)l6b^lf$k:J;oTi>S3r , 9. EpJniSfgcO 

mm>mmx'hhm^\t. m\ ; mwmm.w.i 5a.x 
ie«e* wan L-tfiyau i2^*Mgn 5bx 

as i ¥s*«yni* 1 5 a#*$- sMt^ >y ^^a 

1, 1 1^13mttJf2t£E^mLTV^fcfcU=. gll 
xhrfttmLXiS*). ;^MiM6 fcfc fctcflSl 

«u^x m*» 1 tmftumgm 1 5 acoMs^ 1 8 
[0096] zcDmitmftmwmmi 5 

Snfc3£«6*St2iNi*«l«6IBl sbtiau 
2¥3ltt*!i31£gX 15b WH-t-ZimrJ-* v 1 , 

i itzmsL6&i-*'y9 2it&. z<om. tm^-v? 
mmi, no#tS3a, 3htz* mmpmBiam 
ai 5 *cn>i%r%ti,mn&0mw&*mwtht. mm 

fc. i?2¥^*5o ! a^ai 5 bnwsmi si*i-m. s 

l*Jj:VJB2<0imW*E«Sl»ai 5a. 15b£ffifflL 
2^*MfijlSSBl 5bT<0iE«ff«Epin^{i*f>t 

mm-t^mmt u\ mr. &2¥Wfr*&agxi 5 
ba^iw^ttflwiii 5d£X'mm<vimzmK) 



[0097] o±sm Ltz?mfawmms3 1 zm^ti 
^mfonmirmii. v?mw.i, 11 &im 
mnfom 2 izmme zimzttik. wmxm4 izx 9 

2HC0««i3a > 3b(C«£E*9IJnLTs R*fWB2i 

STOW 2 KSfcW & «tc««S *i.TS & *LT S S 
iffig&W5. *R6. ^flc®2, feimi3a, 3 
bT«MWPBt2lfi&8, lSZBf&LXZtllZiSayvy 

■ y~^ y mm.zffi.'tzbizxix . ii«**2t5j: 
vmzmmLx, mwL6*nm^>v?mw.i , 1 1 

6 7?gtl, 11 IK&OTS 

3 a , 3 b twEpjn L/S«Ek J4R«(O«tt<0«EE* . K 
SnEB4*ffltvc#*«3a, 3bt=WJirt-&ifcfc:J: 

it, in,z£&m%6<Dm$z 
mm-thht^z. mm^wrwmi , 1 nzx&m 

fttiBtfciaatfdiefc:. mcnjLmzn^xnm^'y 

3 b izwm LfcW±t {iKitcoSttomJESr . <5:^X@ 
Iz&^Xt&m+v vtmWl, 11 t=3HR6 SrfiMtS* 
SRte#m«3a. 3btcEPSlrt-|>i < >;^!|t^i:-ri>t 
COT* 4. 

[0098] i/s . » 2^**®a^a 1 5 bx^mu 
6 co^ff^itcj; -oxy x t- s i fc; * nmt h tz 
tbtz,&2 ^mftommw 1 5 b coif -y ^ ^a 

1,11 2 coaKS: . 31 1 ¥&ft*&aSg£ 1 

5 a<0»tft y i7^a 1 , 11 cOlSm^S 2 COSJKt 
R t«tR^-4 . MS 6 1 2 k ^ratcfflJKH 

36«**«^» ««6{i»«f-+ y i7^a 1 . 11 ic^-v 
y?3*U&KJIIT. -t*t6H«0«MffiWaoTaHWi 
i<0Hf, »«6i:lf«frB2t* i S»,Hc^jiL^ 

Lp^m*® 23&»4>awi Lfc^--T- ^ ^A^sHBateu. 

^Xh^coiSHi:^^.. m2¥«*^H^Bl 5bO 

yfmmi, ii coi^mfis® 2 coias^r % as 1 

^^Jt&S^a 1 5 a C0tf*f-r 7?Ml, 1 1 *>» 
«*JB2<OittKl:Ht«fc:»^-4i4:fc:«t 0. iOi 
3 SrfflS 6 1 4MIWf-v >y 9 1 . Hi oraoaKH^ 

[ 0 0 9 9 ] 4fc , JR 1 ¥^*3!aaga l 5 afcj;^ 

2^^a^ai sbtijut, ^ix^ticD^mm3 

h<n\i.i*-h*>/jx'i>h . ^^.tc. a^co^^s&ail 
ai 5 jaaxscosftTiSffl-r^^ 
ftjffliii 5$ri^<flfico^#<*j!aa^ai s-ra. * 



tih<r)&W&3a, 3bfcEpflirr.S>mE£jEkU ©f£ 

co*m&%mmw. 1 5 <7)&mm 3a, 3 b fc*3 v ->t %.<r> 

[0100] i««^^N»«cJSS64EJi % ffifeBLfc* 

Mmm-nmza^x . 7^11, nt» 

SjWBT Lata. iftt** -y 1 , 11 fcfflS 6 £ 
«J*S-frftlRt:#«ffi 3 a , 3 b tCEfr&D Lfc*jEtf>ffitt 
k fiR#W«Ste<7>ttJE£ . ffim4 £ ffl wt#«B 3 
a, 3btcEPSllLTf?«^-v/^^ai , lllCjr&S 
«60«»ilffl»-r4XS*. ^6fc*f*SS«oiBl» 

AM«ft7^11, 1 lK»E6**R»3-fr4IR 
(cBNIfMi 2 * £<22K6 t=^fliS*i*«Wi: . #«f- 
+ 7?H11, 1 lfci£»IK6W«#£fi?l$frf£fltfc 
»*fcJi2*fcH:^6fc4WB§*l4«i|ffc^ 5V*fc 
ffi«L-&3£-3telfi«*S4£JflVvcS-««3a,- 3b 

fc«BE£ EPJD-T § i k *«f« k f 6 1> & . 

[oion z<r)¥mfommmw.3 lfc^wc, 
mmzmm-t&tf. &mftwmwi 5 a ~i 5 d# 

fi! £ illtft y 1.11 ftBSHBSU fc 

zttt>cD&w&3a., 3b<,zemzttz>mm±. 
urn, EP»ra^t'&, 

1 5 a— 1 5 dcOJOS^ 1 8 <7#U!ia>£> s HU#«ffi 3 
a , 3 b rk tSv^SttfcKSgBTfi&firWBKfc't* fc 

a 1 . 1 1 e0«*fcH5» 5 «1S 6 k O&ftMftR * 

©3a. 3 b r k fc5> ^tlUfcfcRJEBneSraWEi: "T* 
[0102] J2UiK^Lfc¥3WfE»a§SB3 1 fcift 

ar. wj*Lfc#ttf-w^aai , 1 1 £ffiz-fz&*m 

mz i & rx h«££«*>-c s< jwhts & k 1 1> fc. 
omfommmw 1 5 a~ 1 5 dT'®a?^s«6 * 
ras 4. Lfc#oT, ^o#*i*«jt^a3 

[ 0 1 0 3 ] &i3. ##flfc«4#«*r -y 9^M. 1 , 
1 1, &£V ! Z<?>1ftm^*-y?mW.l . 1 lSrfllifc^ 

tgft&agia. %t>mzz0)!m#%mmmzii-$-&¥ 

*JiV»2tf)l6tfi<'5»JBifc:tiiW*S»S#i : Srv\ Mitt . SB 
li3.J:tf»2fats#JB-CUL y'a yyy • 9 — W 
StefflffiLfctW** Cfrzfc) 1. llfc^ 

TPi£ Lfc#. -v -y ? icttt . 3HK 

Si^MSi^K . y sVyy ■ 5-^-y 
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m+v •yrizttz.x. *mnz&&w&-* -y ?§§a 
i, 1 1 „ &xvztizm^t: i Em#!8mi3mzm^x 

%hA,X'foh. 

[0 1 04 ] I?tf-V7?gll , 

t>j;^2^ite®®.T'ije H JL^#®a<7)^^^r. 2g& 

1 lfc»£6£#f$$-£&l^fc3-m©3a, 3 
bfcB«lir$-*«Etf>«Stt£. #««3a, 3brttS 
vHcit&SSsttk-fiiti'iu,, #tS3a, 3 b 
<0K 9ftJtffi»±. 2 k »K6 k coHfc+#& 

tt<an£4i t ^hifixthmmxtiixM^ mm 

*Wi20rt»T'Ji=Sr<, CT^.tfi^tl*Ji2t0KB2bffl!l 
a, 4b£0^=5r^>T. »SS»fcfc*k0raT£SmW*ffl 

v^dkt^rtgt'j)-!.. 

[0 105] 

^ra^*gg$-g[-r^kA i -c&-i»o-c', ^m^Jioftcwa 
* j t^ ^ . * ?t . mm. zmft s tcgs-r c k t= i o . mm 

[0106]ifc, *»!8fc:«*¥l»*KHSI«fc:i<i 

-y ?mm&m^x¥mim&£mjE*imizmsx'% 
hcr>x\ *mfammzttLxmfe<7)>>!mzMiE%:w§.X' 
fatzt &x°z ttz. &mi- mwizmfiizm 

tmikzmzifrw.r* -y ^^a*^R?tfcix o^h-rc: t 
^*T-^i.o Ltztf^x. ^cn^m^mw^mmm^zx 
tux. mL*mjE%imx'Pimiz>mx'%&. 
[oio7]4^ *muz<&z>?mtemmgiwiz£ti 

^f. -y ^^a^fflV^T^**«*3iiE=S:^ 

k S k k t fc . #^SS^^** 

««*sm^ nmiz'n ozt ffx-% t cox\ z <o*mfrm 
jt^afcj; ixwmzix&?m#mw:<7)iFg£ o *ft± 
Lx^mm^m^ zttfTt? s. *fKBt« 
s^*«ia*afcj:ixjf. s?«f-^-y^^a^'ftfii-r 

*»«f-v y ^m«§fcmJE5rEp*DLT. iOfffl:f-v y 

^««, n«fM. nxx/mmm^mt. **>mzmm 

£ k fc i 0 . !^tt«fc£tP^#S«E<7)-?- 
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■y ?i£aic¥j£ffc»[£ffi»£-fr 6 £ t tfx*% h<nx\ 

•c. -y ?isiBc4 $>imfcmi<v&ftZBmx' 

[0®<ofS*5rl&njl] 

[02] (a) ~ (d) <4. il(0»lfA-^m 

[03] (a) (4. HlcOffm^-y^S^-r^ffl 
0. (b) ii. 03 (a) <0»«?-*>y?§£M£t8A- 

A(,zr&->x7fctmwm. 

[ 04 ] ( a ) (4 . 0 1 Off - -y ? US**!!*. *f» 

•y ?mm& z.vmmimtt-rhwmrh* y ?mwz^ 
i-w-mm. ( b > a. H4 ( a > <r$m*^ -y ? stas- 
ia b - b izm ~? x ^-tmmrn . 

[05] (a) (4, 01*54ttfl4<y)ffm^-y?l£S 

rmmz^-r^mw. (bxus ( a > 

-y ?l£a£l£C - C £»oT^rf »TtB0. 
[06] (a) {4. 01. 04. *34l>'05«#mf-^ 

•y 7mm&mz-&mn^ v rn&a xvmtmwtm 

*f-v 7^gl5:^tfII„ ( b ) {4. 06 ( a ) CO 



»*?■■* -y 7^a$r^D-D^oT^Bf®0. 

[07] *mi<7>m2<Dmf&0>&miz&&i8n**'y? 
mmzMimmt Lxtm&mzmmit'nzm^fzi^co 

[08] ( a) ~ (d) 14. 07<Of?fl^-v y7ga£ 

[09] 07^»«^A-y?§ia£-i»;ifc¥^tt*!PIi£ 
[010] 09<O^N»*«!agaiSr«RfflMlifc^«c 
[011] «aW)J^fc:«43RffiaiMlf-*-y^W»lS 

[012] ( a ) ~ ( d ) <4. ft&cr>milZ&&77X 
-rimZftb^ ^*%r£cr>?mgmmi-r -y 9 cr>Wffi(D% 
±ts 4 t/ffi«<0fta»<0lW& £*5£ WfciSf- 0. 

[013] ( a ) ~ ( d ) (4. «*oatBfcffiSX5X 
vft^Srff d ^cO^figMf - - v -y ? C0«?sf co^fc 
4t^£cOtt*&*^«li&£^Wtc^0. 

[^COSJBJ] 

1, 1 l-ff«f+7?gi 

2-rmcji 

3, 3a, 3b-«Wf-ir«y^«ffi 

4, 4a, 4b-««Jl («ffiEpjD¥S) 
5 •••«*»« (iUKSSSSCW) 

6 

8, 1 3-nmm®& 

15. 1 5a~l 5 d 
1 6-£Kftttff 

1 7--9--tr^ (*^«»sa) 

1 8 - -Ma^ 

3 l-^frMit^a 

32a, 3 2b- 
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3C016 GA10 

t* 4K029 AA06 AA24 BD01 JA05 

4K030 CA04 CA12 GA02 
5F031 CA02 HA18 HA19 HA35 HA37 
HA38 HA39 MA28 MA29 MA32 
5F045 AA08 AA19 AB33 BB02 BB15 
DP03 DQ10 DQ17 EB08 EH05 
EH14 EJ03 EK07 EM05 EM07 
EM10 EN04 GB15 



